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Artihmetic is jusfl^f'q.Q^aicl^red.aslhe basis of every 
part of mathematics' i' foTytiviitthixottiff&nTiff magnitudes 



tb each other, i 
eeveral instances occur i 
which, in many parts, v 
without a reference to nnn 
Driginated as soon as mai 



frequently had to number 
1 the Vih Boolf of Euclid, 
ould be almost utiinldligible 
ibers. Arithmetic must have 
ikiod began to hold a.ay com~ 
merctat intercourse with each other ; for when commerce 
began to be established, they would soon see the neces- 
sity of enquiring into the nature of Numbers, without 
which no Business could he carried on ; but when, or by 
whom, it received its form as ao Art, or Science, is very 
uncertain. 

The Ph(eniciiins, the Descendants of Noah, who settled 
OD the Coasts of Palestine, were the tirst People in the 
World who made Navigation subservient to Commerce. 
Hence it is extremely probable that Arithmetic had ils 
Rise among the Phccnicians, and that they introduced it 
iato Egypt; and ihis opinion is supported by Proclus 
in bis commentary on the First BooV o\ t\j,c\\i. ^■*'>. 
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Joaeplius tells us, that, a Pamiae happening 
Abraham retired into Egvpt, and was the first who 
taught the Egyjitians the Sciencea of Aiithmetic and 
Astronomy, auil these he brought with him from Chaldck. 
From Egypt they were trausniilteit lo Greece, by Pytha« 
goraa aud others, aud thence to the IlooiiinB. 

The first jt^pi aep^s^afy-tovnoii^ reedcriog (he idea of 
Numbers iDtdji'^^U.^n^ us^qJ, .wiitaia be to estabiiah a 
method of Notatimit, ppcQtKhidtldalculatloiia were to be 
founded. ..■:..:■•,■-".." '■ 

The Greeks, Hebl^s, Ttoniaiis,' and several other na- 
tions, Dsed a Notation by the letters of the alphabet. 
The best method made use of by the Greeks was that 
wherein the first nine letters of ihcir alphabet repre- 
sented the Numbers from One to Nine ; Ihe second nine 
any number of Tens, from Nine, as Ten, Twenty, &c. lo 
Ninety. Any number of Hundreds they expressed by 
other lelters, supplying what was wanting with some 
other raarks ; and, in this order, they proceeded, using 
the same letter iigain, with different marks, to represent 
Thousands, Tens of Thousands, &c. Na particular 
treatise of their art of computation has been transmilted 
to uB. There is a Commentary, by Eiitocius, upon 
Archimedes" Treatise of the Dimensions of a Circle, in 
Dr. Wallis'a Works, and some frag-menls of Pappas, 
which relate particularly to Multiplication, and suffi- 
.uently shew us the difficulty attending their practice, 

ing to their imperfect Notation. 




PREFACE. 
"Tike simple characters made tiae of by the Romans 
were taken out of their alphabet of capital letters, and 
irereihe seveu following, viz.I. One; V.Five; X.Ten; 
L. Fifty; C. one Hundred; D. live Hundred; M. one 
Thousand. The inlermcdiate numbers between these 
were expressed by a repetition of the same, and the sum 
of their values represented the number, the character of 
the greatest value btih'g set' to' the left-hand (as H. Two; 
UI. Three; VI. Sii{ Vir. Seven; XII.' Twelve ; XV. 
Fifteen; XXI. Twenty-Vne T LX. ^Isty ; DX.five Hun- 
dred and Ten ; DC. six Hutldred; OCCCC. i»ne Hun 
dred; DCCCCLXXXXVm?. nfnf'JIf.iidredandNinely- 
nine, &c. But to prevent too great a repetition if the 
same characters, they sometimes set the leas chaxicter 
before the greater, and ihen the difference of their values 
represented the number; as, IV. Four; IX. Nine; XL. 
Forty; CD.four Hundred ; CM. nine Hnndred. When 
a Dumber was expressed by more than two characters, 
they distinguished it from the character on the left-hand 
by a point; thus, C.XL. one Hundred and Forty; 
CD.XC.IX. four Hundred and Ninety-nine; and so on 
fornurabers greater than a Thousaiiil, Besides these, 
they had other expressions for numbers greater (and 
some less) than a Thousand; thus, for D. five Hundred, 
tbey wrote, jq ; and then, by adding another 3, it gra- 
dually increased tenfold ; as 133, five thousand; 1333, 
fifty thousand, &c. Again, for M. One Thousand, they 
wrote CI3 ; and, by joining 3 and C to the right and 
left, it expressed ten times the value ; thus CCi33, ten 
Thousand, &c, ; or, by drawing a line over any number 
less than one Thousand, it expresaed as m&n^ thoufAnA^ 
as the letter, or letters, conta,tQed umts% "Orh* N . ^i* 
A 3 j 



Tboottad ; VL six Thousand ; LX. sixty IVHntod ; C 
a handred Tbowuid ; M. ^ Million, An-. Thas we aee 
the diflfical'V the vocient Greeks and Roasaiis lalKMired 
under for f»aot of a more perfect method of Notafios. 

Archimedes inrented a peculur scale and yotation of 
bfs or.fi, vthich he ciDploTed^ia {li^^Vfenarios to calcii- 
late the nnMrAf^Up'^dfrJ *: :• : 






In the second cei>dir<j(ftCUhs)ianity, to remedy the 
difficoltf of the4;oqMnoj| re^hcit of Notation, partica* 
l/!rly inth regard *^/ucu^^**£l«Midi as Ptoleaij is said 
to hzve invented the sexagesimal division of numbers; 
whidi division is still used iii astrouoaiicsl calculations, 
and for llie snbdivision of circles. Every uuil was sup* 
posed to be divided into sixfy parts, ond e?ch of these 
parts into sixty, Arc, hence any number of such parts 
were called sexagesimal fraclions. And, to render the 
computation in integers more easy, he made the progress 
sion, in these likewise sexagesimal ; thus from one to 
fifty-nine he marked in the common vray, theu sixty he 
called a sexagena prima, aiid expressed it thus V ; 
two sixties, or 120, thus, 11"; and so on to ti fly-nine 
limes sixty, or 3540, which he wrote thus LIX'. For 
sixty times sixty, or 8600, he wrote T, calling it a sex- 
agena secunda ; for twice 3600, or 7200, he wrote IF; 
for three times 3600, or 10800, he wrote IIF', &c. For 
^bc wrote 'V, or V ; for ,^^, "XV, or XV", &c. The 
practice by this Notation would be somewhat easier than 
by the common Notation, yet still very difficult, especi- 
ally in Multiplication and Division, as appears by the 




-vork of Bailaaruus, GBll«d Logisticia, wrtttn in Greek 
about the jear 1350; traitglatec^ '.uto Latia, and pub- 
lished in the ^ear 1600. 

For tbc excellent method of Motatioo now in ase, 
called the ArHbian, (because Ifae Europeaes li?il it from 
the Arabians,) wc are iudcbted to Hie ginius of ibe 
Eastern nalions. The [adiaos are acknowMged to be 
the inventor:, of it ; but, at ubat ttme, or h«» long it 
was before ibc Arabians got it, we are quite igooranl. 
We have aulScient rea^oa to believe that the ancient 
Greeks and Romans kuew nothing of it, as ^iasi^lu^ 
PlanudcG, the ffrst Greek wriler who tiealed o." Aritb- 
nietic according !o Ihc Arabian Notaiion, acknowledges 
it to be liis o,imioa, lliat tlip ludiaDS were the inventors, 
from whom the Arabians got it, and the Europeans from 
the Arabians. Now, tbls writer, according to Vossius, 
flourished about the year ofCddst 1370; or, according 
to Kirchcr, 1370, and this was lung after the Arabian 
Notaliou was known in Europe. For, Dr. Wallace proves, 
by many good suthorilies, tliat tlie Europeans were ac- 
quainted with it before tbe yen- of Christ 1000, and that 
it was brought into Eugland before the year ll&O. 

Arithmetic, at this period, we may suppose, was id a 
rode and imperfect state. The first and most consider- 
able writer, after the Arabian Notation was known in 
Europe, was Jordaitus, of Namur, who flourished about 
the year 1200. His Arilhmetic (from which the ingenious 
Mr. Malcolm acknowledges be lias taken several ibiiigs) 
S^luiblishedanddemonBtraled bj .1oaDa«sF&be\&\a.-\^'^- 



rBBPACB. ^^H 

ih, ia Ok fifUoilb century, soon after t^e inveatMrtf 
priutiag. The same author likewise wrote a treatne, 
which' be called Algorismus Demons tratus, but it was 
never printed : the manuscript, we are infbnned by Dr. 
Walli», is ill the Saviliaii Library at Oifurd. 

To trace out the several improvements of Aritbmetie 
in a regular gradation, would be a difficult task, and affoid 
but little amusement to tbe reader. The mosl rental- 
able writers, before the sixteenth century, in Italy, wcM 
Lucas dt Bergo (whose work is particularly recommended 
by Dr.Wallis) and Nicholas Tartaglia; in France, Clsr 
vius and Ramus ; iti Germany, Stifelius and Menischius t 
in &igland, Buckley, Diggs, and Record. In or about 
the year 1(129, Mr. Edward Wingale's Arithmetic was 
printed ; but the Arithmetic now extant under his name, 
aa improved by Mr. J. Dodson, F.R.S. cannot literally 
be said to bear any affinity to the original work. Since 
Mr. Wingate wrote, the bare names of those who bave 
written on the subject of Arithmetic, in England only, 
woald fill a moderate volume. Many of tliese writers 
were men of scientific abilities, and it would be impos- 
sible to mention a few without doing injustice to a greater 
number. 



It remains now to point out the most material im- 
Itrotements made in Arilhmetlc since tlie Arabian Nola- ' 
tion was known in Europe, Progression, arithmetical 
and geometrical, the nature of powers, the extraction 
of roots, and the combination of numbers, &c., have 
received considerable improvements from several authors 




at different periods. About ihe year 1464, Regtomon- 
tanus * introduced decimal parts in his tnaugiilar tables 
instead of sexagesimals, wliJeb, before bia time, were used 
in astronomical calculalions. [Iamu3,iii bisAiithmelic, 
printed in 1550, makers use of decimab in hiscHlcnlations^ 
as do Buckle> and Record, two Eo^lisb authors (men* 
tioned before) prior lo Ramua ; but the tirst treatise ex- 
pressly written on the subject was by Stevinus, about the 
year 15B2 -)-. Ciicnlating;, or repeBtiog decinnlst, were 
first taken notice of by D,'. Wallis, or at least, ht was the 
£rst who dislinclly considered the subject. But, for the 
greatest and most useful improvement mnde in the 
modern art of conipulalion, we ure iiidcblcd to Karon 
Napier, the undisputed inventor of logarithms. 



In the ensuing Treatise, the Rules are given in as cleat 
and expressive terms os possible ; and those parts, which 
are not immediately necessary for the scholar to tran- 
scribe. Of fix in his memory, are printed on :' smaller type 
than the rest, to be consulted occasionally. Likewise, 
all the rules which belong to any one subject, such as 
Practice, &c. are classed together, unmixed with any 



* The real name of this writer was John Mailer ; he wu called 
KegiomDntaDui, from Mdui Regius, or Konipbergi a Iowa in P'^n^, 
la, irhere he was^ born. 

"be nature of Decimals b expiaincd I'arl [, page 
fbllawing tteatise. 

I Dr.Rees'9NewCrclopicdU,orDr. HultoiriMatfaemalicalDiet. 
word Decimal. 

t For an Eiplanadon of Ihe Nature an^ Pio^enwi a( avx^iiativti 
DecimsUi, ice page 10i,&c. of the easuirift wotV. 
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X PREFACE. 

excMnples ; then the examples follow, with referenees fo 
tlie several propositions and rules which they are intended 
to exereise : by this mode of proceeding, all themles, and 
the, notes and observations on them, are under the eye of 
the scholar at once, and he of course sees in an instant 
what assistance he is to expect from them. The ex. 
amples are very numerous, consisting of upwards of two 
thousand, besides a variety of Bills of Parcels, &c. These 
examples are in general divided into two classes ; in the 
first class reference is made to the particular proposition 
which the example is intended to exercise ; in the second 
dass, the examples are promiscuously placed, and will 
serrc as exercises f6r those who are farther advanced m 
numbers. The first question in each rule is worked at 
fu& length, for the encouragement of the learner, so that 
be is led gradually forward both by precept and ex- 
ample. 

The answers to the several questions are not put down 
in the Complete Practical Arithmetician ; a Key to the 
work is published separate, containing all the answers, 
with the solutions at full length, wherever there b the 
smallest appearance of la'bour or difficulty. This work 
contains several useful notes and observations on Arith- 
metic, together with general Demonstrations of all the 
Rules, and a Synopsis of Logarithmical Arithmetic. 

Circulating Decimals, which are so little understood, 
are, in the following Treatise, clearly and distinctly 
treated of. 

Loss and Gain, a rule in whicb tbe ^ewx^XvX.^ ^lNreiV» 



Iiave puzzled both tliemsdves and their readers, is here 
Tendered plaiu, easi^, and jutelligible. Id Fellowship, 
several new rules are given. Exchange ia likewise treated 
of in a different manner to what it uxuall] has been, and 
several useful tables are introduced, which have not 
hitherto been inserted in books of arilhraetio. These 
tables have, in this editiou, been carefully compared n ittt 
a correct set of tables in the library of Hans Sloane, esq. 
and likewise with the tables published by the prlucipal 
writers on exchange, as Kruie, Corbaux, Daiost, Sk. 
Those who wish for farlher information on the subject 
of exchange than is contained in the following tiealise, 
may consult the works above Dtenlioaett, or the Unhenal 
CambUt, by Dr. Kell^. 

The nature of Ratios, and Proportions, ao far as the; 
relate to com mensurable quantities, is considereil. These 
subjects are of the highest importance. The learned 
Wbislon, in his Tacqnel's Euclid, says, " Si proporliauh 
"doetrinam c Malhesi abatuleris, nihil fere prtsclarmn 
" amt egregium relinques," 

The seeond part of the work concludes with some 
general obsenations on Numbers odd and even ; Square 
and Cube Numbersi, &c. These will serve to raise Uie 
cnriosity of the learner, and give impulse to bis furtla-r 
etiquiries. 

The Bills of Parcels, Promissory Notes, &c., which in 
the former editions followed Duodecimals, and concluded 
Part I., are now classed nearly in the same order at tbe 
fottaittg Part III. 



Xii PREFACE. . 

In this edition, the Rules for Annuities at Simple ta- 
terest ha?e been omitted, being of no use, except as 
arithmetical exercises, and the principal cases of An- 
nuities on Lives are introduced in lieu of them. 

All the Irules* and examples have undergone a thorough 
revisal, and many new ones have been added, in conse- 
quence of fhe distinguished approbation which this work 
has met vitb from several of the most respectable and 
intelligeat tutors in the kingdom. 

No. If York BmldingSy 
Kmo Iloadf tSt. Manf-le^Bonef 
Lmdorif November^ 1825. 



* Algebraical demonstrations of the mles have been poipoeely 
omitted $ becaose to a yoang student who is leamiog the eUmenti of 
the Sciencei tbey are perfectly unintelligible. 

The truth of arithmetical operations should be explained by the 
temcher» fh>m the nature of the process ; for though the theory and 
practice of Science ought to go hand in hand, yet every experienoed 
teacher will allow, that, in common arithmetic, the practice must in 
ft great Vneasure precede the theory. 

The young 'Student, who has. made himself perfectly mastei* af the 
pmctieai parts of arithmetic, and has acquired some knowledge of 
ftlftbra, will derive considerable advantage from the penisaT of tht 
ApptndUB to the Complete Practicdl Arithmetician, annexed to the BTey 
to that work. This Appendix contains a Synopsis of Loganthmieal 
ArUhmetic, '.ogether with general demonstrations of all the principal 
nilei io the Compleic Practical Arithmetician, 
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EXFLAHATIOH ofthe CHARACTERS modt MU I 

folhwing Work. 

CkitneU Nuui, Sgmjicatkm, 

Plof, or 1 the Sign of Addition, as 2 +4, 
more. 3 that 2 and 4 are to be added t< 

MiBOS, ) the Signof Subtraction, as 8— 
or lest, 5 ties t^t 3 is to be subtracted 

miiltiplied ) the Sign of Multiplication, 
X ^ intOyOr ^signifies that 7 is to be roi 
by. 



divided 



J into or by 6, 

the Sign of Division, as 9-r< 

fies that 9 is to be divided by 

or 3)9(y signifies the same. 

the Sign of Equality, as 9= 9, i 

that 9 is equal to 9 ; or 5+4 
signifies, that 6, increased b 
.diminished by 2 is equal to 1 
equal to ^Uoe or vtitcai/icm, over the 5 
serves as a chain to link thei 
ther, and shews, that they ai 
added together, before the 
2 is subtracted. 

Propor- ) 2 : 4 : : 8 : 16 signifies that 2 
tion. ) as 8 is to 16. 

The other characters lire explained among the 
tioni in the Work. 
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COMPLETE PRACTICAL 



ARITHMETICIAN. J 



PART I. 

DEFINITIONS. 



I 

J_J(, ,AaiTHMETic is tlicart of coiDputiag by Dumbers 
and congists of two parts, viz. whole numbers, and fnic- 
. Iioo6 vulgar or deciinal. 

3. Arithmetic in whole numbers con&isti ot entire <iu«th \ 
tiliu, which are not divided into parts less tbau an uniu, 

3, Arithmetic i» fractions consists of parts of son* 
whole quantity, or of an unit. 

j 4. ^umiei'is eilber anuRi'f, of a. coUection of units) 
viz. it is the name of that idea, or notion, we conceive of 
I things coDsifleTcd as cne, or many. 



Nolel. Wben we consider numbc 
Uiftny particular subject, the idea i 
Tboijif Be speak of the number thi 
ker, kb«U>cleilly, ue mean three, < 

kolatauDiDtirr of certain partic 



ipljr, withoiitappljingthem 
1 we Joriu of them is caltbd ahstrect. 
ihrec, four, five, or any Other nam- 
, four, five, Jtc. units of any thing 
: immber not in its general nature. 



ftc <PB eill it s 

htr fntTM fm thai five 

foar 

^ A 
or 

€ft pttrti, 

7. i#» 

two eq«al whole aaBbcn. 

a. Js#tf wHOvrktlMlwkidicinotlKdmdedmto 
two eqvil whol e 




9. ^wrtee wMlvr k that which en owljbe 
bj hselt^ or bj aa aait, witfaoat a reaniader. 

10. J Taw i fri aie «id to be prise to each odmr when 
oalj aa aait aMasares^ or divide^ theai both evea* 



11. A square nmmber im dw piodoct of a aanber by 
itself. 

12. il'^aifffwaiiiris thepiodaclof aaanberaadiU 
square. 

18. A ecmpodU number is that piodaced bj mahiply- 
tng two or more nnmbers together. 

14. A perfect number is that which is equal to the snm 
of all its aliquot parts. 

Kote 9, There are tevenJ other nmnbers, which hate paiticiihir 
iMUaet, •• flfarate, sbondMt, deficieaty kc. but their chitf me is 
in the higher parts of the mathematics. 

15. An aliquot pari is that which is contained a precise 
number of times in another. 

10. An aliquant part is such as is contabed in ano« 
tber a certain number of times, with some part, or parts, 
over. 



kMi^iaaBtaai.1 



* OneiMittbtr if taid to be a mnhtpla of aaotber* when the fbrmer 
contaisa the lalter a oertaie oomber d tlaMs, wtboos a renamdcr ; 
Oiii^ 4^ h» s laail^is ef % sai 8 it a amhigle of S».aBA el 4» Aw. 



I — 
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DBFIHITIONB. 



17- An integer is any whole quantity or number; 
tpouad, a yard, &c. or, 1, 2, 3, &c. 

16. Digitt,orJigures, Ate the tnATkshy which nutabtf^ 
aie expressed, and are the nine following, viz. 1 obk 
3 tffo, 3 three, 4 four, 5 five, Q six, 7 seven, 8 eight 
9aiue, to whi^h we may add the cipher 0, or hou^AI, 
"bich is of no value when taken by itself; yet, when itH 
placed on the right or left iiand of any figure, increaid 
or dtmiDisbes tt tenfold. 

10. The nature of all arithmetical optratious is by si 
quantities thatare given, to find out others that are rcrl 
quired. 

20. The principal or fundamental rules of Arithmt 
IK Notation and Numeration. 

21, Notation is the art of expressing numbers by 
figures ; and teaches us to read, or write down, any num- 
ber, and to have a clear and distinct idea of every figure 
in it. 

32. ^tumeration informs us in what manner ne are to 
exercise and accommodale numbers to the various pur- 
poses of business : it consists principally of four parts, 
viz. Addition, Subtraction, Multiplicatiou, and Division. 

Hote 3. The operations of HTttbaietic in general are only of too 
kinds, vl2. incriaiing and diminishing ,• For multiplication is only > 
(ompendiani method of performing addition, and diviaioa performa 
Ihs work of many subtractioiu. 

23. A proposition is something proposed to be done, 
or proved. 

24. An axiom is self-evident, and cannot be rendered 
more plaia by demonstration. 

'2b, A tAeorem is a demonstrative proposition, wherein 
the nature and property of a tiling is proposed to be 
proved. 




StnmOS TJBLE. 



I'i lii' i i?:. : _ =-2. s^si-- ■ . 

siHl-ff^pf riii ir-3i — 

III :fif-::i!i- f-i'::!: 

fr::::|l;;::-f": '■'■■'■■■■■i 

i::::;!::::::::: :::::'»l 

S . , .^. . 4.821 

■- ••■•S4, Jtl 

,..e&4. 3S1 

7.0 & 4, 3 2 I 

* • '8 7.6»4,SS1 

7.«3 ^3f l.»Br.« 5 4.9 t I » 9 e 7.8 6 4, 3 2 1 



HMc I. ne Ubk abofc ■>; be at^iei to anf Inctta by oto- 
liMMllj prcl«iD( » p«i0d of nz Sgaru tonida Ihe left baBd* Mil 
-- -'-WtUwordiiiBn'"' -"■ -"- =■ 



fion*, dMillioM, tic am lb* nnii'i place of each of thew perisdi; 
bitt lbs Mbt« of nine Bgorci, whkb it prinled on a lai^n t;p« tbw 
Ibt ml, )• HdRotcet fcr cmmoi bw. 

Note S. To write down nny nonber. Rah ; write down eipb«n 
toaeDMBf p«riadf sod placaaiara Mmcd ia ibe giTca Boniberi 
llMa b«|)B at the left hand, and obMrre, at each plae^ what a^gni- 
Ooant flgare k nimed; takeaway Ihe cipher, and pat the ujiiillcul 
i|are in 11a pl>ce> Ei. Write dcnni Ua villiou Gftj tbaunnd-^ro 
bondrad anii one, tbut : 

\ ^OoSo'Soi { '">=•"'' '■> ''■'• mannCT fcr any other number. 

.1. To read any nombcr of flgnre* wben written down. Rule : di- 
tMi Uio Bfurei, from the right band to Iba left, into threei by > 
nwiH a«d a jmtM •Itmiaiolrt writiai •> orer tbe flgore to the lafl 



I 



I PAST I.J SIHPLR ADDITION. 

. of Ihe firat period, b over 
; Ice. till mit the Ggures ai 

lS3,*S6.l'i3,*56.i25,ib6.123,i56.i7S,i^i.l^i3fi^5. 
or, iartekd of B.b, I, q, qu, &o. put 1,4, 3, 4, S, &c. to repieMnt 
miUiOD* ODca, twke, thrice, Uc. lepeatcd; and reitd tliiu, one hun- 
dred and twenty-lliree tbousand fourbiiiidied and GFty-(ii quiatil- 
Koiis; one hundred and twenty.three thousand ToDr hundred and 
fifty-six quadrillkiuii one hundred aod CHemy>tbree thouaand four 
hundred ard litiy-sU IrillioiiE ; one hundred and tneuty-three tbou- 
(and ftiur hundred and flfly-«i> billions; fire hundred and levenlj- 
eig-fit tbouiand three hundred and leventy-one tnilliong; one hundred 
and twentj-three tbousaad eight hundred uiid tevenly-fiie. 

Examples. 

1. Wi'iTe dowD in words at length the following Dntn- 
bera: 

49 I 437 I 17349 | 149SB7 

75 305 I0SU7 I 1078400 

107S loar 914SU I smsoo^o 

378 I 473IH | 107049 [ !08374ll)8 

S. Write down in proper figures the following Dutti* 
bers: 

Eighty-nine. Seven hundred and lil'tj-. Five thou, 
sand JLod onp. Ten thousand and eighly-aeven. TMenM 
thousand and nv 

Six hundred and eighlj-gvc thousand, three hundre 
and sixty. 

One nuHion five hundred thousand, and one. 

Twenty-seven million, three hundred and sixty-lit^ 
thousand. 

Three hundred and eighty-tive niiUion, seven bundrt 
and forty-eight thousand, three hundred and' five, 

Eleven thousand, eleven hundred, and eleven. 

Fifty million, fifty thousand, tifty hundred, and fifty,. 

SIMPLE ADDITION. 

Drfinition. — Simple Addition is a rule by which seva* 
nl numbers f>( one denomination ufe collected togethei 
I into one sum. 



sm PUK ABDITION. 



KUIiB. 

Place the numbers under each other, viz. units under 
units, tens under tens, &c, ; add up the figures in the 
row of units, and carry as many units to the next row 8» 
there are tens contained in the sum : proceed thus till 
the whole is finished. 

Far the proof .'^Dhide the numbers to be added into 
two parts, then add up each part by itself, and collect 
these sums together for the whole. 

Note 1. If equal numbers be added to equal numbers, the whole 
wttl be equal. 

2. If several numbers are' to be added together, they will amouat 
tQ the same sum, when placed regularly one under another^ whicb- 
cver line or row of figures stands uppermost. 

3. Dr. Wallis, in his Arithmetic, gives the following rule to prove 
a simple addition sum. Add the figures in the uppermost row toge- 
ther, reject the nines contained in their sum, and set the excess directly 
even with the figures in the row. Do the same with each row, and set 
all the excesses of nine together in a line, and find their sum ; thea» 
if the excess of nines in this sum (found as before) be equal to the 
excess of nines in the total sum, the work is right. 



a 

*5 

o 
8 

a Proof. 





Examp! 


1 


(1.) 3247 


(2.) 14934 


(3.) 143716 - 4 


.... 


31493 


371419 - 7 


1498 


47184 


14ST14 - « 


34TI 


• • • • 


171349 - 7 


4734 


37149 


371493 - 


8714 


14734 


471348 . 


437*4 


34718 




•^t 1 A\I 


Sum 1673039 - 3 


Sum 36038 


Sum 180^12 




29791 


9J611 






86601 


See note 3. 


Proof 26038 












Proof 180212 





(4.) Add 1473, 40734, 371049, 40057, 3471473, 5734, 
37492, and 4718375^ together. 

(5.) Collect 371434, $78949375, 67149, 3457143, 
714934, 9000987f and 5734747, into one sum. 

(6.) Add 57143S9, 4718714, 34983714, 67149», 
74987149, 6777894987, and 19, together. 



P«RT I.] SIMPLE SUBTRACTION. ' ^H 

(7.) Add 571493, 40007,649341)7,4718349,9714934. 
4034038, 174034, and 147340, together. 

(8.) Sup|»ose the distance frOni London to Bigglti- 
wade be 45 miles, thpnce to Peterborough 36, thence to 
Lincoln 61, and tlience to Hu// 41 niiles; how many 
miles are PeUrborottgh, Lincoln, and Btill, from Lon- 
don? 



SIMPLE SUBTRACTION. 



Definition.— Simple iuhtraction te&ches to deduct, ot 
subtract a lees number from » greater of the same deno- 
minalioD, whereby the remaiader or diftereoc-e is found. 



Place tbe less Dumber under the greater, so that units 
may stand under units, tens under tens. Sec. Begin at 
the unit's place, and subtract each figure in the lower 
line from tlie figure abuve it; if the lower figure bt 
greater than the upper, add ten to the upper figure, from 
which subtract the lower; set down the remainder, and 
carry one to tlie next lower figure. 

For the proof. — Add the remainder and less number 
together, and &e sum will be the greater. Or, subtract 
the remainder from the greater number, and the differ- 
ence will be the less. 



^ 



Exampkt. 



Proof 9437149 



i (5.) From 47348 lake 13450. ^^J 

I, (6.) From 104038 lake 149542. '^^H 

I _ (70 From 6007149 lake 171493. ^^1 

^^^J80 From 1483487 take 14014Q. ^H 



h SIMPLE HOLTIPUCATlOIf. i^^l 

(n.) From the Creation to the Flood tniB M5ff yeam 
tlience to the building of Solomon's Temple 1336 jean i 
thence to Mahomet, uho lived 6*22 years after Christ, 
1630 years. In what year of the world was Christ tim ^ 
born, aud how many years is it since the creation ? 

(10.} Sir Isaac Newton was born in the year 1643, and 
died in 17*27, how old was he at the time of his dec«Ut> 
and how many years in it since he died ? 

(H.) A gentleman has two sons, the age of the elder 
added to his make 126 years, and the age of the younger 
son is equal to the dilTerence between the age of tbe 
father and the elder son. Now, if the father be 80 JKTS 
of age, how old are each of his sons ? 

(12.) Three boys, A,B, and C, won together 07 mar- 
bles at play ; now, if ihe number of marbles B won be 
added to the number C won, they will make 60 ; and. if 
Ihe number A won be added to the number C won, tbej 
will make 62. How many marbles did each boy win 
separately 1 

SIMPLE MULTIPUCATION. 

DeJinitio» 1. — Simple multiplication is a rule by which 
we increase the greater of two given numbers, of the same 
denomination, as often as there are units in Ihe less ;■ be- 
ing a compendious method of performing addition. ' ' 

2. The number to be multiplied is called the multipS' 
cand ; the number you multiply by is called the mutli- 
ptitr ; and ihe number produced by multiplication is 
called the product. These numbers arc sometimes called 
/acton, because they are to constitute a /actum or pro- 
duct. 



).] SIMPLE UT7LTIPLI CATION. 

The Multiplication Table. 



1 

2 


4 


3 
G 


4 D 


( 


III 





10 


11 


T2 :r, 












810 


12 


14 16 


IB 


20 


22 


24 


1 


3 


6 


9 


12 IS 


18 


2124 


27 


30 


33 


36 


' 


4 
5 


8 
10 


12 
Id 


16 20 
20 25 


21 
30 


28 32 
35 40 


36 
45 


40 
50 


44 

55 


48 


•* 






7 


12 

14 


18 
21 


24 30 
28 35 


aq4248 

42|49!5« 


54 
63 


60 

70 


66 


72 




77 


84 


* 


I 


16 
18 


24 
27 


32 40 
36 46 


18 
54 


5664 
6372 


72 


80 


88 
1)0 


9fi 

108 


' 


81 


90 


i 


to 


20 


30 


40 50 


m 


7080 


00 


100 


110 


12U J 


II 


22 


33 


44 55 


tic. 


77:88 


19 


110 


121 


132 


12 


24 


m 


48 00 


72ln4:!)« 


108 


120 


I32144| < 



Propotition I. To mullipli/ by a itnglejignrr, or any 
number not excetdiitg 12. 

Rule. Begin at the unit's place of llie multiplicand, 
and multiply' each figure in it by the multiplier, writing 
down the whole of such products us are less thau lUi 
but, for such as exceed 10, or a number of tens, viiHe 
down the excess, and carr^ an unit, for each ten, to ttit 
next product. 

Prop. 2. Whm the muHiplier is the product of two or 
more numbtra in the table. 

Rule. Multiply the multiplicand by one of the compo- 
nent parts, and that product by the other, &c. f»F the 
whole product. 

Prop. 3. Whin the multiplier consists of geveralfigutfs. 

Rule. The multiplicand must be multiplied by each 
figure separately, (beginning with the right-haud figure 
of the multiplier,) and the first figure of every product 
must staiid exactly under the figure you multiply by. 
Add these products together for the whole product. 

Or, begin with the left-hand figure of the multiplier, 
and multiply every figure io the multiplicand by it; then 
multiply in a similar manner by the next figure, &c.. 
Inking care to place every succeeding product one figure 
farther out towards the light-h&ud. 



10 AiaCPLB MULTIPUOATIOK. 

Prop, 4. Whin ciphen mt intermixed with thefi^ 
in the nmUipUer^ 

Rule. Omit the ciphen, and let the 6r8t figure of 
product be placed under its repective multiplier. 

Prop. 5. When there art dphere at the end of the 
tiplicand or multiplier. 

Rule. Neglect the ciphers, and multiply as b 
then to the right-hand of the product annex as 
ciphers as were omitted. 

For the proof. Multiply the multiplier by the 
plicand, and if the product be the same with that 
multiplicand by the multiplier, the work is right. 

Note 1. If two Dumb^rs are to be multiplied together, they wi 
the same product, whichever number yon make the multipliei 

2. If seteral mimbers, as 5, 6, 7, &c. are to be multiplied tc 
it is the same thing whether 5 be multiplied by the product ol 
7, or it be multiplied first by 6 and then by 7, &c. And, if 
given numbers are to be multiplied by any number, and the 
the products taken ; it will be the same thhig, if you multi 
sum of those given numbers by that multiplier, 

3. The product of any two numbers can have at most but a 
places of figures as are in both the multiplier and multiplicai 
at least bot one leM. 

4. M uitiplicatioii may be proved by caBting out the nines as 
tion. Thus cast the nines oat of the multiplier and multiplioa: 
set down the remainders. Multiply the two remainders to, 
and, if the excess of nines in the product be equal to the e 
nines in the total product, the work is generally right. 

ExampltM to Proposition 1. 

(1.) Multiply 471347595 
by 2 

Product 94S694630 



(2.) Multiply 371493407 by 3. 

(3.) Multiply 47048743 by 4, 

(4.) Multiply 57134974 by 5. 

(6.) Multiply 37180753 by 6. 

(6.) Multiply 4900757149 by 7. 

(7.) Multiply 3714937187 by 8. 

(8.) Multiply 4708714371 by 9. 

(9.) Multiply 5714987143 by 10. 
(10.) Multiply 3715T14936 by 11. 
(11.; Multiply 140371574 by 12. 



'«TI,] SIMPLE MVLTIPUCATIOU 

Examples to Prop. 2. 

(13.) Multiply 4113*981 by if. 

7 


M 


47149341^^^1 

S076$^^H 

17584 ^^H 

131B5 ^^H 

39555 ^^M 

1T58U ^^M 

4395 ^^" 

30765 

17580 

3072213832633 

1 


Prod net 1639AJ9273 


(13.) Mult. 47134784 by 21. 
(14.) Mull. 37149374 by 22. 
(15.) Mult. 47187413 by 24. 
(18.) Mult. 7403456 bv 03. 
(17.) Mult. 4194734 bV 72. 
(18.) Mult. 3173493 by 77. 
(19.) Mult. 39007149 by 84. 
(20.) Mult. 71340U87 by 96. 
(21.) Mult. 47154734 by 132. 
(22.) Mult. 704134795 by 144. 

Examplei to Prop. 3. 

(!3.) Multiply 471493475 Or, 47U93475 F™ 
by i39b 4395 


S3J7467375 18B597390O 

494a441Si15 1414480425 

1.H44B04.35 4243441275 

1885973900 a33T46'I375 


Product 807221 SE^SdSS 8072313822635 


Proof by casliag mt the mna. 

Product 

6 

WulliplicaQil 8^3 Multiplier. 

(24.) Mult. 430714934 by 743. 
(25.) Mult. 37157437 by 14yTi. 
(26.) Mult. 47157149 by 37495. 


(■27.) Mult. 5714937 by 47159. ^^M 
(28.) Muh. 47184749 by 31\895. ^H 





iiMPKB mruiracAVioir. 



(31.) Halt. 371403407 bv 700505. 
(39.) HoJt. 57040035 by"&040648. 
(33.) Halt. 40750493 bv 671D0803. 
(34.) Halt. 371493471 by 57080507. 
<35.) Hall. 407O4B0385 by 4090805. 
(36.) MhIL 5417080574 by 3905008. 

Egm^kt U Pnp. 6. 

(9?.) Hvhiplr 4TI500OO • 
by 3980000 



Product 187657000000000 



(3S.) Mull. 471000 by 40700. 
(39.) Mult. 507000 In 30500. 
(40.) Hull. 4713000 by 607050a 
(41.) Mult. 3075600 by 30600700. 
(42.) Mult. 57867000 by 4007600. 

CLA9S II. EstreiHmg all the Propotitioni. 
(43.) Mult. 47140 by 7- 
(44.) Mult, 371604 by 12. 
(45.) Mult. 5719070 by 1440. 
(46.J Hult. 70400040 by 371600. 
(47.) MulL 507040500 by 4734060. 
(48.) Mutt. 37146074 by 3710614. 
(40.) Mult, 123466789 by 12346B7800. ' 
(M.) Jtfdifc J234567BP" *"' 087664321. 



R SIMPLE DIVISION. ^1^1 

tequired the continued product of 58,750,54730, 
Dd 587604. 
Required the sum of 157 added 495 times to it- 
«lf. 

(53.) Let 954 be added 435 times to itself, and'shew 
vbat the last sum total exceeds or falls short of four 
hundred and fifteen thousand. 

(64.) Required the product of eleven thousand eleven 
liundred and eleven, by twelve thousand twelve hundred 
and twelve. 

(55.) What is the difference between thrice six and 
twenty and thrice twenty-six. 

(56.) There are two numbers : the greater is 19 tiroes 
508, and their difTerence is 15 times LI2 ; required ths: 
sum and product of those numbers. - B 



SIMPLE DIVISION. 

Definition 1, — Simple Division is a rule by which we 
find how often ooe number is contained in another of the 
same denomiualiou ; being a short method of pivlbruiog 
subtraction. 

2. The number to be divided is called the dit>idend, the 
number yon divide by is called ihe divisor ; and hence will 
arise a third number, called the quotient, which shews 
how often the divisor is contained in the dividend. If the 
divisor does not exaclly contain the dividend, a fourth 
number will occur, called the remainder, which must 
always be less than the divisor. 

Prop. 1. JVkea the divisor does not txceedl2. 
Rale. Observe how often the divisor is contained in 
the first, or first and second figure of the dividend, and 
set the quotient figure under it, carry 10 for every unit 
remaining after subtraction lo the next figure of the divi> 
dend ; proceed thus, multiplying and suhtractlng men. 
tally, till you have made use of all tlie figures in the dl. 
vidend. 

C 



14 UMPLB DIVISIOK. 

p 

Priff* % Wkem tke dtmsor i$ m emi^fuUt 

Rale* Ditride the dividend by one of the 
partfly and that quotient by the other, for the requed 
quotient* If there be a remainder to each of the qM 
tient», mnltjply the laBt remainder by the first di¥isor« and 
to (hat product add the first remainder for the 



Prop* 3. When the divisor eontiitt of uverwl jigmn^ 

Rule. Find how many timet it may be had in aa Hnj 
figvres of the dividend as are just necessary ; moltqiljtM 
divisor by the quotient figure, subtract the product firoB 
that part of the dividend which stands above it, and, lotbe 
right hand of the remainder, bring down the next figora 
in the dividend, which number divide as before ; and to 
on till all the figures in the dividend are brought down. 

pTO]p. 4. When the dividend has ciphers am tke right 
hand. 

Rule. Cut ofi^ the ciphers from the divisor by a daah of 
your pen, and also cut off as many ciphers, or figures, 
from the dividend. But, when the division is finished, the 
ciphers omitted must be restored to their proper pUu^, 
and the figures cut off in the dividend must be placed to 
the right-hand of the remainder. 

Note* 1. When the tcholar if pretty ready at division, he may sob- 
tract each 6gure of the product at he produces it, and write down only 
the remainder. 

For the proof. Multiply the quotient by the divisor, to 
the product add the remainder, if any, and the sum will 
be equal to the dividend. 

9, There are several methods of proving division. If you sobtract 
the remainder from the dividend, and divide this number by the quo- 
tient, the quotient foui^d by this division will be equal to the former 
divisor. 

3. Or, add the remainder, and all the products of the several qno- 
tient-iigures by the divisor, together, according to the order in which 
they stand in the work, and the sum will be equal to the dividend. 

4. Another method. Cast away the nines in the divisor and quo- 
tient, take their product, and cast away the nines, to which add the 
excess of nines in the remainder after division : the excess of nines is ' 
this siun will bo equal to tbo exccM of ninofi in the dividend, when the 
work is right. 



nXT 1.] SIMPLE DIVISION. 

5. An ewtn nnmber Faanat divide, or taeasure, nn odd numlier, 
a (leHter ■ lees. 

6. Half (he snmofnny two numbers, incrensed by hall' their d,™.^ 
«nee,will give Die ^rearer number; and half their eum ilimiaiihed by' 
lalFtheir diS'erence, ivill giso ihe less number. 

7. The qnDtiFHt, strung (tota the division of ihe <nni of Iwo, a 
jore, numbers, is e<iuai to the sum of the quotient! arising tioni thi 
diTiiion of the parte, separately, by the isnie diTisor. 

8. If any two nnmliers he separately divided i— o ■■'■' -"J •i.-™. 

remainderB multiptieil tngether, 

the ta«t remainder will be the 
tbe Iwo firrt numbers by 9 or 3 

9. Any number divided by 9 or 3, will leave the tame remainder ax 
-leiumofitg digits divided by S or 3. Hence, if any number i: divi- 
uble by 9 or S, the sum of iu dibits is likewise divisible by 9 or 3, and 
cice aena. The method of proof by casting out Ihe nine), in the pre- 
ceding Tolai, dtpeads upon tiiis tlieorem. 

Examples to Proposition 1. 
(I.) Wride 1749342S45 by 2. (2.) Divide 471349571 by 3. 

DivHor 8)in9S5 ^^A ^'"i^'t^^^f ' ''J *■ 

' Rem. (.'*•) Divide 70407143 by 5. 

Quotient 874671 nii—l ' (5.) Divide 170049378 by 6. 
(6.) Divide 493740076 by 7. 



1 

edby « ■ 



(7.) Divide 30871030748 by 8 
(8.) Divide 41375714937 by 9. 
(9.) Divide 7100057147!) by 10. 

(10.) Divide 37407184374 by 11. 

(U.) Divide 47106713475 by 12. 

Examples to Prop. 2. 

(H.) Divide lUga+VSig by S5. 
2J=Sx3JlJ 49347 859 

5)J4a986957i— 41Rem. 

Quotient S8597S914— 1 ^ ' = * >'5+* 

(13.) Divide 7340473857 by 27. 
(14.) Divide 749347549 by 144. 
(15.) Divide C4930.'>743 by 55. 

(16.) Divide 47307I64O.J by 121. 

'l7.) Divide 370409i)7l4 by 108. 

,18.) Divi(le 4710437154 bj 131. 







3/liB74Sntrn^hf 



6 4S 

8'f7 EeBunder. QnoticBl. 



6 

PiYideiMt ia84M5 

1824965 



22.) Ditride 714394756 by 1754. 
23.) Divide 47159407184 by 3574. 
24.) Divide 57194»7194715 by 457<^. 
26.) Divide 4715714937149387 b^ 17493. 
26.) Divide 671493471549375 by 47143. 
27.) Divide 571943007145 by 37149. 
28.) Divide 1714347149347 by 57143. 
29.) Divide 49371547149375 by 374567. 
30.) Divide 171493715947143 by 571007. 
Divide 6754871495671594 by 678957. 



iS! 



PARTI.] SIMPLE DIVISION. 17 

Examples to Prop. 4. 

(32.) Divide 14715967899 by 145000. 

l43000)14715967899(10l489^gSJ|^ Quotient 

145 

/ Or thus, 

215 145000)14715967899(101489^^^ 

'^^ 215 

^^ 1367 



3?^ 62899 Rem. 



1367 
1305 



62899 R«m. 



\ 



33.) Divide 571436490075 by 36500. 
^34.) Divide 194718490700 by 73000* 
(36.) Divide 795498347594 by 47150. 
(36.) Divide 1495070807149 by 371500. 
'37.) Divide 6714934714934 by 754000. 

38.) Divide 1071491471430715 by 147500. 

'39.) Divide 14714937403714957 by 157900. 

'40.) Divide 7149374947194715 by 1749000. 

CLASS II. Exercising all the Propositions, 

(41.) Divide 714947349 by 90. 
'42.) Divide 1714937148 by 14400. 
43.) Divide 7149371478 by 121. 
(44.) Divide 71900715708 by 57149. 
'45.) Divide 15241578750190521 by 123456789. 
|46.) Divide 121932631112635269 by 987654321. 
47.) Divide 69616103498721931800 by 975005700. 
^48.) Divide 656458931996524171800 by 700489070 
^49.) Divide 7149437149547 by 3714900. 
50.) Divide 14714937148475 by 123456. 

(51.) The sum of two numbers is 348, and their differ- 
ence 194, required the numbers. 

(52.) What nnmber, multiplied bN ^65, vi'^V^x^^v*.^ 
9X57251 ' 

C3 



\ 



\ 
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(53.) What number, multiplied by 95, will giv 
same product as 157 by 570 1 

(64.) What number is that, from which if a twelfti 
of 1728 be deducted, and the remainder increased I 
ninety-fifth part of 82175, the sum will be 1185 ? 

(55.^ Wiiat number divided by 1L85, will give 4( 
the quotient, and leave just a fifth part of the divb 
maining ? 

(56.^ Required the difference between six dozen 
and half a dozen dozen. 

(57.) Subtract 758 out of 171493745 as often a 
can, and shew what the last remainder exceeds oi 
short of 500. 



TABLES OF ENGLISH COIN^ WEIGHT!! 

MEASURES, &c. 

TABLE L MONEY. 

The lowest piece of money^ used in England, is 
thing, and all accounts are kept in pounds, shi 
pence, and farthings. The pound sterliug is an ima^ 
coin, value 20 shillings. 

2 farthings - » make 

4 farthings - - - — 
6 pence . - - — 

12 pence - - — 

2 shillings and 6 pence • -— 

5 shillings . . — 

3 seven-shillings pieces • — 
10 shillings and 6 pence - — 
21 shillings - - - — 
20 shillings - - — 
10 shillings . - . — 

j£, denotes poundsi i • shillings, and d, pence. 

i a farthing, or the quarter of any thing. 

} a halfpenny, or the half of any thing, 

J •••••• three farthings, or three-quarters of any thing 

Imaginary English Coin. 



1 halfpenny. 
1 penny, 
half a shillu 
1 shilling, 
half-a-crowi 
1 crown. 
1 guinea, 
half-a-guine 
1 guinea. 
1 sovereign, 
1 half-sovei 



A mark value 13s. M, 
A noble ••••6 8 
AgiXftLt ••••0 4 

B 



An angel yahie lOf. 
A Carolus ' • . • *23s, 
A Jacobus* •••255.. 



TABLE OF ENGLISH WEIGHTS 

BILLINGS AND PENCE TABLES. 



) Shillings 1 
1 10 



£. 3. 
130 Sbiilings fi 10 

140 7 

7 10 



I 160- 

> no- 



Q 
8 10 



-5 10 



132- 
144- 



-11 

-12 



TABLE IL TROY WEIGHT. 

By this weight are weighed gold, silver, jewels, amber^ 
nd all liquors. 

24 grains make 1 pennyweight, dwt. 

20 pennyweights — 1 ouoce, oz. 

12 ounces — 1 pound, lb. 

TABLE IlL APOTHECARIES WEIGHT. 

Apothecaries, cliemists, &rc. use this weight in tntxing 
nediciDes ; but buy and sell their drugs by avoirdupois. 
»eight. J 

20 grains make 1 scruple, 3. ■ 

3 scruples ■ I dram, 3. ^ 

S drams ■ 1 ounce, '^. ^ 

, }2 ounces ^— l^^oaa^i'fo. ■ 



to 



TABLK OF BNOLI8U WKI6HTS. 



TABLE ly. AvoiBD^pois weight. 

By Avoirdupois Weight are weighed sach commc 
as are coarse aad drossy, or subject to waste, as gro 
of all kinds, bread, butter, cheese, and most other co: 
necessaries of life ; pitch, tar, resin, wax, taUow 
&c. as are likewise all metals, silver and gold exce] 



16 drams 
16 ounces 

28 pounds 



make 



{' 



1 ounce. 
I pound, 
quarter of an hai 
weight. 
4 quarters, or 112|||hinds I hundred weight, < 
20 hundred weight 1 ton. 

There are several sorts of silk weighed by the 
pound of 24 ounces, others by the common ponnd 
ounces. Henee, to reduce great pounds to common 
tiply by 3, and divide by 2 ; and to bring common p 
into great, multiply by 2, and divide by 3. 

Note. 175 ounces troy a^e equal to 192 ounces avoirdupois, e: 
and l751bs. troy are equal to 1441bs. avoirdupois. Hence, 



oZtdwts. grs. 
lib. avoird. » 14 11 16 troy, 
loz. — = 18 5{ — 
oz» drams. 

lib. troy =x: 13 2'65\ avoird. 
loz. — = 1 i-55f — 
A firkin of butter, 56lb. 
— — — soap, 641b. 
A barrel of raisins, 1121b. 

— • soap, ^561 b. 

A puncheon of prunes, 11201b. 
A fother of lead, 19| cwt or 

5Z1841br. 
A stooe, horseman's weight, 14lb. 
" ' 9 butcher's meat in Xion- 

don, 81b. 



A stone, ditto in the countr; 
A gallon of train oil, 7|lb. 
A truss of straw, 361b. 

new hay, 60lb. 

' old hay, 561b. 

A load, 36 trusses. lb, 

A peck loaf weighs • • • • 17 

A half-peck • • 8 

A quartern * ..•••••• 4 

Wool-weight. 
A clove, or half-stone, 71b. 
A stotie, or 2 cloves, 141b. 
2 stoue, or 1 todd, 281b. 
A wey, or 6| todds, 1821b, 
A sack, or 2 weys, 3641b. 
A last/ or 12 sacks, 4368lb« 



♦ By the 3d sect, of the act of the 1st and 2d of Geo. V 
50. it is declared illegal to offer or expose for sale, priced 
caJIed quartern loaves, ftc and th^ •««* of bread ia Veix. o^« 
competitioa of ^e trtde. 



riRT I.] TABLES OF ENGLISH MBASUBB. 9M 

TABLE V. CLOTH MEASURE. 

Clotfi measure is used by linen and woollen drapers- 
HoUiads arc measured by the English ell, and tapestry 
by tbe Flemish ell; woollens, linens, wrought silks, tape, J 
&c, by the yard. 

3| Inches make 1 Nail. 
4 Nails I Quarter of a yard, 

3 Quarters 1 Flemish ell. 

4 Quarters 1 Yard. 

i 6 Quarters 1 English ell. 

6 Quarters 1 French ell. 

TABLE VL LONG measure. 
This measure is used to measure distances, leagth% I 
breadths, heights, depths, &c. of places or things. 
13 Lines, or 3 barley corns, make 1 Inch. 
12 Inches -.---- 1 Foot. 

3 Feet 1 Yard. 

6 Feet, or 2 yards - - - 1 Fathom. 

6| Yards, or 11 half-yards, 1 t 1 Rod, pole, otl 

or 16i feet - - - - J ( perch. " 

4 Poles, or 100 links - - 1 Chain. 

40 Poles, or 10 chains - - 1 Furlong. 

8 Furlongs, or 80 chains - ■ ■— 1 Mile. 

3 Miles ------ . 1 League. 

j 80 Geographical miles, or? i Deirree 

69i statute miles - § ^ degree. 

j Sple. The itntute-poTe is 5} yardi, but, in soma caiinliei in — „ , 
Imd, Ihey reckon 6 yards to tlie jmie ; in the north of England 7 , 
'raidi are acCDUDted a pole, or rod, la mesHiriiig the height of 
' boraes, 4 inches make a hand. 

TABLE Vn. SQUARE MEASURE. 

Square measure is used to measure all kinds of super- 
ficies; such as laud, paving, flooring, plastering;, roofing, 
<Uliog, tiling, and every thing that has length and breadth. 
Sqnare. Square. 

144 Inches make 1 Foot. 

9 Feet VXm4. 



S8 TABL18 OP ENGLISH MEASURE. 

Square. Square. 

30 J Yards, or 272| feet - make 1 Pole, rod orpcidi 

16 Poles 1 Chain. 

40 Perches ----- i Rood. 

' 4 Roods, or190 rods,or 7 - * 

4840 yds. or 10 chtuns j ^ ^ ' 

640 Acres - - - 1 Mile. 

100 Feet 1 of flooring. 

Note. Sm Daodecimals, at the end of Pfert !• 

TABLE VIII. euBic, or solid, measure. 

Is used, in mensuration, to measure all kinds of soMii 
or such figures as consist of three dimensions, vii. lengjki 
breadth, and depth, or thickness. 

Cubic. Cubic. 

1728 Inches make 1 Foot. 

27 Feet 1 Yard. 

• 1683 Yards 1 Pole. 

64000 Poles — - 1 Furlong. 
612 Furlongs *— -« 1 Mile. 
40 feet of rough timber, or 60 feet of hewn timber, 

1 ton, or load. 

tABLE IX. WINE MEASURE. 

By this measure all wines, brandies, rum, spirits, dis* 
tilled liquors, cyder, perry, mead, vinegar, honey, oii| 
&c. are measured, bought, and sold. 

4 Gills - - . - make 1 Pint. 

2 Pints ... - — — 1 Quart. 

4 Quarts, or 2 pottles -^ 1 Gallon. 

10 Gallons - - - • — 1 Anker of brandy. 

18 Gallons - 1 Runlet. 

31| Gallons - 1 Barrel, or half hogshead. 

63 Gallons - <. — 1 Hogshead. 

42 Gallons - . r- 1 Tierce. 

84 Gallons • 1 Puncheon. 

2 Hogsheads, or 126 gallons, — — « 1 pipe, or butt 

2 Butts, or 4 hogsheads, or 252 gallons, 1 ton. 

Note. In the north of England, a gill is half a pint / also the 
sure of a giU in London is there called a jack. 



'AXt h] TABIiKS oy VKOLl.sa MSA8VRB. 33 

TABLE X. ALB AMD BBER MEASURE in Londoii. 

By this measure all malt liquors are gauged^ bought, 
nd sold. 

2 Pints « • • make 1 Quart. 
4 Quarts • - . ■ 1 Gallon. 

8 Gallons ... ■■ 1 Firkin of ale. 

9 Gallons • . - - ; 1 Firkin of beer, 

2 Firkins, or 18 gallons - • 1 Kilderkin. 

2 Gallons - - -^ — .1 Barrel of n/e. 

6 Gailous > - 1 Barrel of beer, 

8 Gallons - - 1 Hogshead of ale, 

4 Gallons - - 1 Hogshead of 6e^. 

2 Hogsheads, or 96 gallons 1 Butt of ale. 

2 Hogsheads, or 10b gallons — - 1 Butt of beer, 

N*B. The above measure is u?ed only in London for gauging and 
iQing: in all other places in England, the following Table is the 
^dard of ale and beer measure, according to a statute of excise 
lade in the year 1689. 

'ABLE XL ALE AND BBBR mbAsubx in the Country. 

2 Pints - to make 1 Quart. 

82 Cubic inchejs^ or 4 Quarts 1 Gallon. 

8} Gallons - . 1 Firkin. 

W/>^„ 51 Kilderkin, or 

GaUons - . \ half-barrd. 

H Gallons - - 1 BarreL 

^1 Gallons - - 1 Hogshead. 

Note. Notwithstanding the above statute, common brewers, in some 
irts of ^e country^ allow 36 gallons to the publicans for a barrel of 
s or beer. 

TABLE XII. DRY MEASURE. 

Dry measure is used in measuring all drtf commodities, 
I wheat, barley, beans, and Other grain ; fruit, roots, 
Jid, salt, coals, oysters, Sec, 

2 Pints ^ - - make 1 Quart. 

2 Quarts - . 1 Pottle. 

2 Pottles, or 8 pinU • 1 Gallon. 

2 Gallons - - I F^cV^ 



ti TABLES OP VVOLISH MSASUBS. 



4 P<Mtks •••... Bake 1 

4 ':Uibeh 1 d 

2 Coonw, or 8 busheb - 1 Qmtcr. 

4 Quarters 1 ChaldioB. 

Qo<;iten ----- ■ 1 Wer. 

2 WeySy or lOqaarters 1 La«U 

Far Coals. 
4 Pecks make 1 BoilidL 

3 Bushels 1 Sack, 

20 Bashels • 1 ChaMiWj^ 

21 Chaldrons 1 



K<rte« 5S bo«beb make a chaMroo in Uie coontry ; 5 peeks ailii 
bunliel water meawre; 5 buibeU make amck of Hoar. TkettiaM 
Wiocbetur batbel m a cytiader of 18} mcbei diameter, wad 8 iatka 
in depth, and contains 2150^ cobie incbek— 7680 wbca^ «r hmkf- 
eomty are wu^ipfmtd to fill a pint meanire. 

TABLE XIIL MEA8URB OF TIME. 

60 Thirds make 1 Second. 

00 Seconds 1 Minute. 

60 Minutes ■■ 1 Hour. 
24 Hours 1 Day. 

7 Days — 1 Week. 

4 Weeks 1 Month. 

13 months 1 day , or 62 weeks one day, or 365 days, ayary 
for three years togetlier : but every fourth year cootaiss 
360 days, and b called leap-year, except those cca- 
turies whicli cannot be exactly divided by fonr. This 
is called the Gregorian year, being instituted by pope 
Gregory in 1582, and was brought into use in Engboid 
in 1752. Hence, if we consider the year to consist of 
365 days 6 hours, at a medium, one day ought to be 
struck off the account in 130 years, the solar year be- 
ing only 365 days, 5 hours, 40 minutes. 
The common year is also divided into 12 calendar months. 
Memorandum, — 30 days has September, 

April, June, and November, 
February has 28 alone. 
And all the rest have 31. 
In a leap-year, which happens every fourth, (except in 
ibe odd centuries, as 17, 18, 19, &c.) FebruatY Kaa29 days. 



kjii. 
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I AI'ABLBjshewiDg theNumberorDaufroman; Day ofone Mcoth 
to Ihe nme Day oF an; other Roath in the unw Yur. 



To the 


From any Day of 


a."! 




FaH.lKei>. 


Mar |Apr.(nr«y 


^ 


ei 


Aug.|Sep-|Oct. 


No.. 


Dec 






Ju. 


3li^ 


3;i4| 


31M| 


275 


246 


2M 


la* 


153 133, 93 


_ 


~3i 


reb. 


31 


363 


337 


306 


376 


345 


2]5 


184 1531 123 


92 


63 


M>t, 


59 


38 


363 


334 


304 


213 


243 


213 181! 151 


ISO 


m 


April 


90 


59 


31 


363 


335 


304 


274 


243 8l2i 183 151 


ISl 


M>, 


130 


H!t 


6l 


30 


363 


334, 


304 


373 242; 312 181 


151 


June 


I5l 


r24 


93 


61 


31 


365 


333 


304 273 343 


313 


183 


Wj 


181 


isn 


122 


91 


61 


30 


365 


334 303; 273 


242 


3ia 


a4. 


213 


I8t 


153 


122 


9i^ 


«l 


31 


36S 334' 304 


273 


343 


St^ 


243 


ai3 


184 


153 


123 


92 


62 


31 365 335 


304 


374 


0«. 


2'3 


342 


814 


183 


153 


122 


92 


61 30 365 


331 


304 


Nav. 


304 


273 


245 


214 


184 


153 


123 


92 6li 31 


36.5 


335 


Dec. 


334 


303 


275 


244 


2U 


183 


153 


122 9rl «| 


30 


365 



ITale. In leap-jur, if the end oftbe montb of Fcbraarj be in the 
liiM, one day miul be added oa that account. To kiinw vlieo it ii 
ioip-year, divide the year by 4, and the reroainderBhewi haw long it 
itifter leap-yrar; if nothine remain*, iti« leap-year, exaepliag the 
yein 1700, ISOO, 1900, tlOO, &C. 



TABLE XIV. 


or NUUBEt. 


12 Unite - - - 


make 1 Dozen. 


X« POWQ . - . 


1 Grosa. 


12 Gross, or 144 dozen 


1 Great gms*. 


MUitits - 


1 Score. 


6 Score - 


1 Short hundred. 


e Score . . - 


t Long hundred. 


24 Sbeels - . - 


( 1 Quiic of paper, 
\ or parchment. 


10 Qaires . 


I Ream of diiio. 


2 Reams - 


1 Bundle of ditto. 


12 SkHis of paruhment 


I Roll. 



COMPOUND ADDITION. 
Definition. — Compound Addition is a rule by nblcli 
■everal numbers of different denominations are collected 
tagfilbiei ioto one lum. 



M 



ADDITION OF MONBY« 



tlULB. 

Place the numbers so that those of the same denomiiia' 
tion may staod directly uuder each other. Add the first 
row, or lowest denomination, together, as in simple addi- 
tion, and divide the sum by as many of the same denomi- 
nation as make one of the next greater : set down the 
remainder, and carry the quotient to the next superior 
donomination. Proceed thus through all the denomina- 
tions to the highest, which add as in simple addition. 

TktmetkodoJ froofis the same as in Simple Addition, 

Note. Addition of money may either be performed by the pre- 
ceding rule, or by the help of the pence table. 

MONEY. — See Table I. 



(I.) 






(«.) 




(8.) 


(4.) 


£, s. 


d. 




£> 8. 


d. 


£, s. d. 


£. 8. £ 


174 11 


H 




374 11 


4 


174 11 4j 


147 14 9 




• • . 




74 1« 


7j: 


39 18 10: 


77 11 4 


'74' 19* 


Hi 




149 14 


lo- 


714 14 7 


10 10 10 ; 


C4 13 10 




74 14 


ll; 


64 19 n\ 


-r-r-^ 4 


174 19 


10} 




104 13 


10 


108 14 9 


19 4 Hi 


64 18 






... 


74 14 7^ 


i . 19 3 101 


105 11 


H 




105 17 


11 


64 13 10 


14 10 11 


74 19 


i?J 




74 19 


10 


174 19 4 


74 13 ^ 


44 18 




16 14 


'7i 


67 12 5 


104 14 9 












149 15 9j 


: 74 12 10 


Sum 779 14 


H 




976 


2 


74 14 7 


16 id !^ 


605 3 


3 


197 12 


5i 

81 












778 7 






Proof 779 14 


n 




A 








^ 


- 


976 


Tp 


roof. 




(5.) 


(6.) 




(8.) 


of. «. d. 




£, 


s. d. 


/ 


£. s. d. 


£, 8, d 


149 14 7J 




14 


11 3{ 




14 19 4^ 


14 10 41 


37 11 9| 




19 


18 10 




17 11 10 


77 18 8 


64 14 7 




77 


11 31 




39 18 Hi 


14 13 n 
67 18 4 


104 19 Hi 




49 


14 7* 




19 14 9 


64 13 10 




16 


18 44 




19 15 Hi 


9 11 10 


174 19 111 
47 14 10^ 




17 


15 10 




J8 19 10 


18 10 5 




1 


H 9 




77 19 m 


17 19 4 


39 15 11 


1 
• 


6 18 lOj 




14 H 10| 


19 10 4 







n.] 



ADmriDM OF wsfott*rs. 



m 







TROY WBIGHT.- 


•^See Table U. 






9.) 




(la) 




(11.) 


• 


(1«> 


o. dwt 


oz. dwt. gr. 


lb. 


OK. 'OWt 


oc 


dwt.gf. 


11 


19 


174 19 23 


71 


11 19 


74 


19. S3 


10 


13 


714 11 14 


64 


8 14 


64 


14 17 


9 


14 


714 18 


77 





74 


19 11 


11 


19 


74 1 82 


14 


3 11 


66 


13 9 


10 


13 


948 2 21 


64 


2 9 


74 


14 11 


11 


3 


- 74 1 12 


74 


1 14 


14 


10 3 


9 


4 


715 2 14 


77 


t 13 


19 


11-^14 


10 


11 


714 18 16 


19 


2 14 


17 


10 13 



APOTHECARIES WBIOHT.— 5fe Tobk III. 



3.) 






(14.) 




(15.) 


(16.) 




3 


1 


3 


3 


9 


3 9 «'• 


ft 3 


3 


.1 


149 


7 


2 


749 2 19 


84 11 


7 





6 


714 


3 





607 1 18 


74 10 


6 





4 


619 


2 


1 


714 2 17 


37 5 


4 


9 


3 


74 


6 


2 


400 


19 4 


3 





2 


169 


5 


2 


74 1 13 


74 1 


2 


1 


2 


74 


1 


2 


715 2 14 


79 2 


6 


2 


1 


777 


6 


1 


64 1 18 


19 2 


4 


1 


2 


948 


5 


2 


174 2 19 


74 9 


5 





AVOIRDUPOIS WEIGHT. — See Tdbk IV. 



Cir.) 




(18.) 




• { 


[19.) 




cwt. 


qr. 


cwt. 


qr. 


lb. 


qr. 


lb. 


oz. 


19 


3 


174 


3 


27 


44 


27 


15 


14 


2 


714 


2 


24 ^ 


74 


26 


14 


13 


1 


149 


1 


14 


19 


14 


13 


16 


2 


719 


2 


16 


74 


19 


14 


15 


2 


407 


1 


23 


66 


27 


13 


14 


1 


149 


2 


17 


74 


19 


10 


13 


2 


714 


2 


18 


14 


18 


11 



















(20.) 

lb. oz. or. 

17 15 15 

-27 14, 11 

16 13 9 

74 14 14 

70 

64 13 10 

74 14 11 



o 2 





CLOTH MKASCK 


K^&cTcWbV. 




(tiO 


{ft.) 


(») 


w 


Y^^a^B. 


H^^. m. 


fHiFr ^. B. 


Elin.qr.& 


M 3 3 


Tt 4 3 


T4» 5 3 


714 S 8 


«* t 1 


t4 3 t 


YM 4 t 


•14 1 t 


94 1 3 


14 9 1 


]«i 3 1 


714 1^ 


«f i 1 


49 1 t 


"r*! 4 o 


in 1 9 


74 1 « 


T* « I 


TiB 3 1 


140 It 


44 S 1 


n s t 


^4 4 « 


7111 1$ 


r4 t o 


44 1 t 


mot 


419 11 


14 1 t 


-4 9 3 


1>* 3 S 


7A 1 t 





<«.) 



iM« 


■L 




I? 






14 






74 






«^ 






74 






«9 




t 


74 




9 


94 





a 



lOKG MKASCftB.— &e fWUrTL 



F. p. Tds« 

147 99 V 

•14 37 4 

714 19 3 

f?4 17 1 

tl9 «7 « 

197 19 1 

714 14 ^ 

791 19 4 



(t».) 


W 


p. yds. ft. 


FMtVktX. 


177 H 3 


174. 11 < 


714 4i 1 


49 10 I 


714 H 9 


74 11 * 


415 1 


64 9 i 


714 1| t 


74 10 t 


719 1| 1 


44 lit 


437 ii 1 


t* ^9? 



414 1| 9 



64 





LAND MBASURR.- 


^See TahU Yll. 




(990 


(30.) 


(31.) 


(3«.) 


A« r. p. 


A. r. p. 


A. 


r. p. 


A. r. p 


71 5 39 


714 3 39 


14 


3 39 


174 3 S9 


44 9 31 


619 1 18 


14 


1 19 


714 1 ir 


74 1 94 


714 a 97 


64 


9 14 


61« 9 it 


64 t 19 


619 1 34 


74 


1 18 


719 1 t* 


74 1 1« 


719 9 37 


47 


2 U 


734 9 n 


64 9 17 


110 1 94 


18 


1 14 


715 1 :n 


14 1 13 


615 9 14 


74 


2 19 


639 9 14 


14 9 11 


74 1 18 


34 


1 14 


7M 3 94 













r I.] ABDITIOll OV MBASUBB8. tt 



WINE MBASUBE. — See Table IX. 



'•> .. 


(34.) 


(35.) 


(36.) 


hd.gall. 


Pan. gall, qt 


Tierce gall.qt« 


Oall.qt.pt. 


3 62 


714 83 3 


74 41 3 


14 3 1 


2 61 


615 81 3 


64 40 2 


74 2 1 


1 39 


714 74 1 


74 19 1 


39 2 1 


« 47 


614 18 2 


64 39 2 


17 1 


1 49 


713 75 


74 40 1 


19 2 


2 37 


614 17 1 


69 19 1 


77 1 1 


1 49 


715 14 3 


17 39 2 


39 3 1 


2 61 


719 28 2 


18 41 1 


14 1 I 



ALB AND BBRR MEASUBB.— See TahU X. 

•) (38.) (39.) (40.) 

r. gall. A.B. fir. gall. A.hlid. gall. qt. B.hbd. gall. qt. 

J 8 73 3 7 714 47 3 714 53 3 

17 69 2 6 614 44 1 415 47 2 

4 14 1 7 374 43 2 714 id 1 
3 39 2 2 157 41 1 614 27 1 

! 2 19 1 6 719 42 1 715 51 2 

t 49 2 6 374 4t 2 7l4 37 2 

6 37 1 4 174 12 1 615 19 1 

5 19 1 2 19 13 2 714 18 2 



DBT MEASURE. — Set TMe XII. 

I.) _ (*2.), (43.) (44.) 

». p. Ch. qr. b. Qr. b. p. Score ch. b. 

IS 174 3 7 149 7 3 74 20 35 

11 2 375 1 6 715 3 2 49 19 33 

01 40005 '649 11 64 17 35 

7 2 371 1 4 479 2 1 74 ' 14 10 

9 2 634 2 3 675 1 3 39 13 9 

11 719 1 2 149 2 > 1 47 16 3 

11 149 2 1 375 1 2 19 17 4 

2 375 1 3 649 1 3 37 18 ^ 



d3 



coMffotiHs AaMmMr. 



MEASURE OF TIME.— See Table XIII. 

(45.) (46.) (47.) (48.) 

Yrft. m. w. M. w. d. Days 'hra. min. Hrt. 



7Sr 1« 3 64 3 6 714 US 59 647 fi(» -.^ 

aVf U 2 74 1 5 74 14 ^ 437 54 M 

618 10 1 34 2 3 64 fil 55 Sl5 66 K 

374 d 2 74 1 4 74 13 58 714 17 19 

a75 S 1 63 2 1 69 12 14 615 54' M 

714 li^ 3 74 1 2 74 U )0 714 17 |S 

615 10 1 64 2 1 37 U 17 613 34 16 

714 3 1 74 1 3 16 12 19 ^ 27 '» 



CLASS II. Promiscuous Examples, 

(49.) A is indebted to B £27 4s. IBeLf to C 
£108 11#. lid.,io D £157 Os.dd., to £ £957 Uf.lM., 
to t, £149 11«. IQd,, to O. £100 Ws.%d., ^ndtoii. 
£900 5f . 4d. ; wbat is A's whole debt > 

(;50.) A corn-factor has paid for wheat £49 ll«* 104., 
for eye £47 135. ^d., for oats £104 198. lOd., for bailcj 
£79 ii«. ^d., for peas £88 11«- 9d., he lias also paidftnr 
carriage and other incidental charges £5 lis. l^d^ ibr 
an insurance 12 guineas ; his commission on the whole 
amounts to 10 guineas : for what sum must he draw aipoa 
his employer to clear the account ? 

(51.) K of Rqlterdam is debtor to H of Hull for iiftj 
firkins of butter, 75 ff uineas ; for 15 pieces of Yorkshire 
cloth, £215 116. \6d.; for 24 fother of Derhf shire lesiA, 
£557 11«. 9d, ; for cheese, £65 11«. 4d, ; for bar-iron, 
£ltlO 19«. Id. ; for his acceptance of a bill, drawn for 
£571 1 Is^ 9d. H has also paid convoys, insurances^ pori- 
cfaarges, &c. £27 11«.; for warehouse-room, carta||;€, 
ita, £7 *7«. ; the factorage of the whok amounts to IDD 
guineas : for whait sterling money must 'H draw uf^ou R 
to clear this account ? 

(52.) A collector of cash has been out with bills, alMl 
gives account that A paid him 50 guineas, B jf 14 lis. ^>n^ 
C ^'37, D 315 quarter-guineas, £ a £50 bank-note, ana 
F dOO {f ttineas* Wbat -money had he in charge ? - 



^^^R] COMPOirtin SUBTRACTION. SI 

ffiS.) A nobleman, going out of town, is informed bjr 
hii steward, that hiB liHtclier'B bill cornea to jC104 lis. bis 
Mier's lo £49 1 Is. Bd., bis brewer's to HS guineas, his 
wioeatMrcbaQl's to £W1 lU.Sd., his rorn.i:bBudler'»to , 
rf7B, bis tallow-c handler's to jfiS? lU. 6d. 
nooger'a to 35 guineas, to his cabinet-maker are owi^ 
il& guiaea-i, aUu Tor reut, servant's wages, &c. be iaii 
debted jffl40 lU.Gd.; and, if be takes LOO guineas vritb ' 
bim, to defray his expences tin the road, for what sum 
Dust he s«nd to his bunker to satisfy these demands ? 

(64.) A gentleman bought of asilverBmith,dishe3 to the 
weight of leib. lloz. I4dwt., plates 42ib. lOon. udwt., 
•pomia 141b., salts 121b. 9oz., waiters lUb, 5oz. lOdwt, 
tankards lllb. lOoz., und a silver tea-board, and otbec 
articksjtnlbL' weight of 141b. lloK. lOdwt. What weight 
of plate did be buy in all ? 

(65.) A merchant in London bought of a farmer in 
^eii(,eight bags of bops; No. I weighed Suwt. -2qr. 141b.; 
14«. 3, Scwt. Iqr. 14lb. ; No. 3, -Icwt. Iqr.-i?!^. ; No.4, 
tcwt. 3qr, ; No. 6, 4cwt. Iqr. llflb. ; No. 0, 6cwt. 1 qr. 
IHb. ; No. 7, 7iwt. Iqr. lljlb,; and No. 8 weighed 
icwUSqr. 12lb, ; the merchant, by agreemtfut, was Lo 
ly the carriage lo town : how many cwt. had he lo pay 






(56.) I bought siK parcels of cloth, the first contained 
87 ytts. Iqr. ; the second, 54yds. Sqrs. 2n. ; the third, 
1§ jds. Iqr. 2n. ; the fourth, 72yds. 2qr. In,; the fifth, 
C&fjds. i and the sixth, 49|yd9. How many yards did I 
'buy in all ? 

COMPOUND SUBTRACTION. 
Defimliim. — Compound Subtraction teaches us to find 
Hie (iutierence of any two numbers of ditferent denomi- 
MtioBS, 

RULE. 

Flac« the leas number under the greater, so that those 

KUtB, which are of the same denomination, may stand 
irectly under each other. Begin at the lowest denomi- 
aliiUL, and subtract the under number from the upper; 
M'hen any of tiie lower denominations are greater than the 
'vppvr, increase the upper nuinireT \rj »s nvwv'j aa ««!»« 



9g SITBTBACTION OP MONBY. 

one of the next superior denomination, from which sot 
take the figure in the lower line ; set down the different 
and carry one to the next number in the lower line, aa 
subtract as before ; and so on till you have gone throug 
all the denominations. 

7%r mtUod of proof i$ the same aa in simple subtraetioii 



MONEY.— 5ce Table I. 



(1.) 

£. s. <]. 
Borroired 1749 11 91 
Paid 948 12 111 



Retnaint to pay 800 18 9^ 



Proof 1749 11 



H 



(2.) 
£• s. d. 

Lent 4749 1] 1 

Received 1494 11 10 



% 



Due 



Proof 



^ (».) 


(4.) 


(5.) 


X. s. d* 


£. fl. d. 


£. s. d. 


l49 U 4| 


647 10 71 


44 11 8| 


74 10 7i 


149 19 111 


17 14 7* 



£• s. d 
75 11 1( 
44 ]9 11 



74 11 9^ 
39 17 lU 



(8.) 
747 11 9 
714 18 8 



(90 
719 11 9J 

614 10 8| 



(10.) 
613 11 9 
149 10 4 



(11.) 
£ 8* d. 
Borrowed 71747 11 10^ 



Paid at different 

times* 



''7149 11 4 
675 14 7J 
714 19 10| 
147 11 9 
56 19 lOJ 
714 11 ll| 

L 64 18 10| 



Paid in all 



£. 8. I 

- Received 71437 11 i 



f6l74 19 IC 
734 17 t 
615 19 11 



74 13 ( 
19 18 11 
77 14 IC 



Rtoahu to pay 



Laid out in all 
Bemaiiison hand 



ri.] STUtTKAOtlAN *V WCtSKTS. 



(IS.) 
red the balance of this acct. 



f , 

. d. 
I 10 

I H 

} loj 

J. 7 
5 9L 
I 8 



Cr. 

of. 8. -d. 
41 11 10 
74 Id 91 
64 11 6| 
77 13 lOJ 
14 15 9 
^4 15 10 
B7 12 4} 



(14.) 
Required the balance of tMs aoct 

£. 8. d. 

34 11 9} 
75 19 11 
67 14 lot 
47 15 ll| 
14 19 10 
37 15 Ul 
64 13 lOj 



Cr. 

^. s. d. 

711 10 4 

375 13 10| 

714 19 ll| 

615 17 10^ 

375 14 > 

14 11 ej 



t^tm^^ttm 



TROY WEIGHT. — See Tabk II. 




(16.) 
OS. dwt. jpr. 
74 12 IS 
64 14 17 



(17.) 
lb., oz. dwt. 
175 3 iO 
159 11 14 



(18.) 

02. d«rt. gr. 

17 10 SO 

14 li 23 



•*mmm 



«*i 



ll«>l 



APOTHSCiUll«S .WEIGHT, — $€€ TobklU^- - 



9.) 


(26.) 


fJl.) 


(«9.) 


f 3 


5 3 9 


3 9 gf. 


ft S 3 


LO 5 


27 4 1 


67, 1 14 


74! W 5 


11 7 


14 7 2 


14 .13 


€5 11 6 



i*iita 



« l» III - 



kM- 



iMMN 



AVOIRDUPOIS wsiauT,— See 7^/!^ IV. 



E3.) 


^ («4) 


<*M 


(««.) . 


0Wtk qX. 


€wt. qr. lb. 


Qn lb; tOz. 


lb. OS!.' dr. 


t« 2 


17 1 95 


143 22 12 


174 11 to 


14 3 


14 2 -27 


74 19 14 


S& 12' 13 



mSai 



.■WMMkriiM^. 



sirvnucTion or mbasvsei. 



CLOTH MBASUB] 


K.—SeellM 


(tt.) if9.) 
Ydb. qr. a. R.E. qr. ■. 
174 SI 174 J 1 
59 3 3 49 4 S 


£.Fr. qr. b. 

171 1 3 

74 5 S 



(30.) 
X.FUqr.ii 
It 1 1 
10 S I 



LONG mbasubb. — SuTMeYl. 



(31.) 

IiM.M. f. 

SI S 4 
3 S 6 



(32.) 
F. pw yd. 

14 34 4} 

15 39 H 



(53.) 
P. yd. ft 
14 3) 1 
9 4| S 



(34.) 
Pti&.ke. 
17 11 S 
14 11 1 



LAND MBASURB. — Ste TMe VII. 



(35.) 
A. r. p. 
It 1 3t 
I 3 14 



(36.) 
A. r. p. 
lis ] 31 
74 S 37 



(37.) 
A* r. p. 
IS 1 S5 
10 3 39 



• (««•) 
A. r. f, 

19 1 to 

14 Sf SI 



(39.) 
T. hhd. f . 
97 « 34 
19 3 6S 



WINS MBASURB.»5fe TtfUf IX. 

(41,) <4S.) 
Tier., g. qt. ChdL qt. pt 

14 1 3 94 9 t 

15 41 3 IB 1 



(40.) 
Punch, g. qt. 
147 14 9 

79 as 3 



ALE AND BBKR MEASURE. — See TMe X. 



(43.) 
AJB. f. g. 
14 3 5 
12 3 7 



(44.) 
B.B.fir. g. 
H7 1 3 
39 3 8 



015.) 
A.hhd« g. qt. 
S71 1 S 
49 47 3 



(43.) 
B-hbd. g..qt. 
143 1 S 
79 5S 3 



tT I,] SUBtRACriON OF MEASUBBS. 3i 

DRY mEaSUBB. — Ste Table XII. 

("-) (*«■) ("■) (50.) 

p, Ch. qr. b. Qr, b. p. Score cb. b 

3 17 ^ 1 141 6 3 47 1 1 

a 14 3 7 94 7 3 I* SO 3 



HBaSuhb op time. — See Table Xlll. 



CirASS li> Promiicuoui ExampUi, 

&5.) A borse in hU furniture is worth XHi I0«. ; out 
(, ^24 Vis. Gd. ; how mucli lioes tlie price of the fur- 
lie exceed thai of the horse Z 

56.) What 31IIU added to ;eil 14*. O^d., will make 
13 1 1«. Vld. ? 

&7.) A tradesman, failing, was indebted to A 
t5 19f. I'd,, to B l&O guineas, to C £34 18*. lOd., 
D £600 li)s. to E £100 14s. Bd. When ihis hap- 
ed, he had cash by hiui to the amount of -^QO, goods 
be amount of ^350 I4s. yd., his household furni- 
e was worth £24 11*. bis book-debis uniounled tu 
I 14<, ad. If these things were faithfully' given up 
lis creditors, what did they lose by him ! 
58.) The great bell at Oxford, the heaviest in Eng- 
d, weighs 7U 1 Icwt. 3qr. 4lb., St. I'uiil's bell at Lon- 
I weighs 5t, 'Jcwt. Iqr. 22lb., and Tom of Lincoln 
igh8 4I. 16cwt. 8qr. IBlb. How much are these belU, 
^ther, inferior in weiglit to the great bell at Moicow, 
largest in the world, which weii;hs 19tlt, 2l'w(. Iqr. ? 
;69.) An apprenlice, who is 14 years. 11 montha, 13 
•ks, 14 days, 16 hours, 38 niiautes old, is to serve his 
■ter till he is 21 years of a,ge, Huw lun^ Iv&s V\« ^« 



jy 



M fvAi. >7 *•! 'IIt: p u •: .4TI o !« . 



» **. - 



.% ."^ . . uiu I.^Mff II !H««£A JLmerica (LaL ISf 
.'JUrVL NT MVIT: PLICATION. 



r.»..i^ :«>/«. — C)mv%it§sid yHlti^Rr^tthm i« :i rule by 

. vi .^ uiv4 . .tf iinotin!: :c 1.17 f «i -'lED^jr, of dif- 

,K ... caciiiiuaiiou>^"3;« ri'-^i;i::ai :: 41:7 7 ro posed nuoi- 

»Vf -.-..iw-rt '^ 't«^ ?^ mnitifHer do€$ *ot exceed 19. 

W..C. \juLiipi^ UK lovesc d^AcmiiLi:;!: n by it, divide 
iv ' . v.a^.. .\^ :."e number mikiaj: oae or'tlie D»»xt higher 
. . . . .i^.ivtu ; >«c uowB th« Kfniiatie;. aad carrv the 

. ,.... .0 iK' pruiiucc of ihen«x: hi^QcrdeaomioatioD: 
.ovxvN lUus lil iill the denomiB:itioDs an* multiplied. 

1,,^. !. .7'fAt- multiplier eicetds 12, inrffj a compo^ 






Viultiply successively by the component parti 
...' . ikU; \kiiule number iit once. 

1 1. 1', i. (I'AifM /Ae anliiplia- cannot be prodmcedhji 
., ..«':i^»fiu^i<;« *// lira, or mere, small nnmbers. 

\i..v . Kitul two, or more, numbers that compose the 
iuiii^ci' to the multiplier : then uiultiply by the 
....; paiiN a:» before, and add, or subtract, the 
.1 M . ^. i « \ ou tiud iHTcasion . 

'r.^ , t. M/k- multiplier be Jour ^ fire^ or more ten' 

\lulitpl\ tlie given price, or quantity, by 10, 

!i.; ';o.iiu( \>\ lU, and soon for 10, 10i>, or 1000 

^ <'u /Mcc OK viuautiiy : then multiply each product 

>!u- ; ..::i»v« oi lbou»;iuds, hundreds, and tens, and the 

. '>!!« '»\ i.H luauy as muke up the number of things, or 

Uil>'>. . . uivi iht'^suui of the products will be the answer* 

'^w *« './ '^ mttUipuer be a whole number wUh 



\ » • 
I. 



COMPOOND MULTIPLICATION. St 

. When ^Du have multiplied by ihe whole number, 

ij h J. i, or J, &c. divide the top liue by 2, 3, 4, 5, 

6, &c. i but, it the numerator of the fractiooal part be 

iter thao 1, multiply the top line by it, and divide the 

'product by tbe denoitiioHtori add (liis quotient to the 

product, or value, obtuined by multiplying with the whole 

Bamber, 

Note. The upper jigure is 
hwer one the denominator. 



7 Denominator. 



Examplei to Proposition 1, 



(2.) a bushels at ba. lOff. 



(3)n y^rds at Qi. 9<j. 
(4.) 7 ells &lbs.\\\d. 
(.'>,) Qoz. at 7«. lOrf. 
((l.)Blb. at7«. ajrf. 
(7.) 10g><llonsatl6«.4i<f. 
t8.)llcwt. at U. Os. loirf. 
(9.) 12 sheep at li. 17s- Bd. 



(10.) In » pieces of Kersey, each 14yds. 3qi 
vow many yards 1 

(11.) What is the weight of 12 tanltards, each weigb. 
log lloz. lOdwt. I9gr. X 

, (12.) In 1 1 pieces of cloth, each 17yd9. 3qrs. 3n., how 
naay yards ? 

Examples to Prop. 2. 



I 
I 



ostlS gallons of 



1 fi 54 price of 5. 



(IS.) 24 yds. at 7s. 5|rf. 
(It!,)3&cwl. at 1;. 14>'. %\d. 
(17.) 36[nB.at 5/. 1&<. 1 \\d. 
(16.) U4cl>al.ut 1/. lGs.9\d. 
(19.J 108 bushels at 7s.9H. 
(2<1) 132 ells at 18s. S^d. 
(21.) U4bts. at5/.13*.9M. 



S 19 *5 puce of 15. Aub. 
(14.) lOhhds. at 3/. 14«. bd. 

(22.) In 32 wedges of gold, each 2lb. 7oz. 14gr., how 
aiftny pounds ? 
' ^280 i" 2i fieids, each 3a. 2r. 19'p.,\\ov( m^tt-i ».««.*'V^ 



COMFOUJJD MULTIPLICATION 

Examftitg to Prop, 3. 

(•i.) Whst cost 23 yards uf clolh at Jis. 9d. per yard. 



1 



14 9 7x3 + 3=23. 
7 

5 3 3 price of 7. 



Ili 19 3 price of S3. 



Orthui 14 9 s+*— 1=S3. 
4 B 6 price oFG. 



16 in 3 price of !3. 



(•25.) 31 jtte. at 12». Tjrf. [KW.) Ill sacks of flour «l 
(28.) 39 donen at Of. 7W. if. is. Od. 

(27.) 139 pair ac 43. ftid. (30.) ISGcwt. at 4/. 9s. 6l 
(20.) BOlb. of eilk at tl>«. 4d.\\ 

(31.) In 57 years, each I3iii. 1 day, 6bra., hovyuanj 
months t 

(32.) VViiiit is llie weight of 20hhcl$. of sugar, cich 
Tcwt. 2qr. 18lb, ^ 

(33.) Ill 67 parcels or tea, each 2511>.7oz.l3drs., hot 
in&itv cwts., &c. ? 

[• Eaampks to Pivp. 4. 



I (34.) Whnt ctnt ^9■^ yards a 




(35.) 357 calves at7/.10j.5rf. 
^36.) 649 \arils at 12*. B^d. 
(37.) 154lb.of teaata*. lOJ. 
(SB.) lU8lb. of indigo alfli. 

31, 
(39.) 754fotli.at20/.us. Wl 
(40.) 178 ells at 5s. Oid. 
(41.) lOObrls. atl/. 14».t»</. 
(42.) 744chal. at U. 164. M 






HKI 1.] 



COMPOUND DIVISION. 



Examples to Prop. 5. 



(«, Wli.t 

2. s. 

■tl 14 


o™i 56J 


chBldroiii 


9 perch 


aldron. 


3fi 3 


~3 price 


f7. 


■jn 6 

17 
.£98 3 


"il price 
4i price 

41 pricB 


of 56. 

pfi. 



('H.) What cost 4; yards 
7 fl pet yard. 



a price ot j. 
V twice of «| 



I 

7 6 

a 

)37 6 

4 a 

I 



(4fi.) 178S) gallons at 6s. 4d. 
(4n.) SlUiem. Hi 4^. llj. 9d. 
(47.) 71 4a| thalHrons at 1/. 14j(, Orf. 
'"' I 5474 lasts at bibs. 

I 174»i tirkiiia at hU. 9id. 

) 7S4jcwt. at 17s. 5id. 

Note, ^hoald the preceding i^xamptes be thought in> 
complete the EChular in this useful ruk, recoiirse may be 
biUlofparCEli, Part III, Closa 1.— If the teacher npprove 

lit Ulii prapMitiog lill iheacfaDlai has leimt cum pound di 



COMPOUND DIVISION. ^ 

Definition.— Compound Divhien teacliea u» to tind 
lUHK otien one given number is contaiurd in aiiotlicr ul' 
differettt deDomi nations ; or, to divictc a given compound 
nmbt^r iBlo uiy piopoied numb<^r of etfual parts. 

Rvm. 
Place the divisor to tlie left-hand of the dividend. 
Divide the liighest denomiDatton of the dividend b^ the 
divisor, and bring tbe remainder, if any, into the next 
LoferioT denoiuhiatiun, adding thereto the parts of thnt 
ttame in the dividend : divide tlii? number as above, und 
M> on till the whole is fiuished. If the tUvsuot WW^v^ 
e2 



40 



COMPOUND DIVISION. 



aod not a composite number, divide after the ouuiMr of 
long division* 

The method ofprocfis by Compound MuliiptteaHmu 

Note. If the diviffor be a whole oamber with parts ainiexed,aal- 
tiply it bj the denominatur of the fractional part* adding the bum- 
rator of the fractioiial part to the product ; then maltiply the difi- 
deod by the deoominator of the fractional part in the diviaor, asl 
dif ide at aboTe. 

ExompK$» 

(1 .) A gentfeman's income is 1260/. l&i.bd. a year.niist 
is that per day, 305 days being contained in one ycart 



365 ) 



£. •• d. 

1260 15 5 
1095 



£, 9. d. 

(391 Answer. 
10 



165 
20 


34 10 10x6 
10 


3315 
3285 


345 8 4 
3 


30 
12 

365 
365 


1036 5 

207 5 

17 5 5 


1260 15 5 Pi 






[2.) Divide 47/. 10s. 4d.hyS. 
[B.) Div. 37/. 14f . lOd. by 24. 
[4.) Div. 49/. 198. Hid. by 66. 
(6.) Div. 34/. 14s.9i/ii/.by 149. 
(6.) Div. 477/.19«.10ii/. by 7i. 
7.) Div. 149/. lis. Sid. by 34 
8.) Divide 1774/. 19s. md. 

by 179. 
(9.) Div.47yds.3qr8.2n.by6. 
(10.) Div. 375a. 3r. 14p. by 9. 

(16.) If 60 sheep be sold for 112/. 10s., what is the 
value of 1 ? 

(17.) If 1121b. of cheese cost 2/. ISs. Bd., what is that 
per Ib.t 

(18.) If 17cwt. of lead cost 15/. 6f. 7id., what costs It 



(11.) Div^ '7141b. lOos. 

12gr. by 89. 
(12.) Div. 374cwt. 8qr. 

lOlb. by 48. 
(13.) Div. 374 ells E.2qr. 

3n. by 142. 
(14.) Div. 3149ch. 21b. 

3p. by 374t. 
(15.) Div. 47oz. lldwt 

12gr. by 34f . 



FAHT I.] COMPOUND DIVISION. ^^^^^B 

(1».) Bought 7 janU of clolh (or Ws. 4rf. what is Hurt 
per yard ? 

(20.) ir 63 oxea cost 2bT,3l. 1*. 6(2. what co£t ; ? 

(21.) If 6Blb. of butter coal 6/. Ids. 6d, whitt costs 1 lb.? 

(22.) If 5281b. of tobacco cost 23/. I3s. what costs lib,? 

(23.) If a tun, or 252 gallons, of wine cost GO/, what 
costs 1 gulloD ? 

(24.^ A prize of 1000 guinens is to be divided amone 
l&b sailors, what is each tnau's share, after deducting ^ 
part for the officers ? 

(25.) If 125 ingots of silver, each of an equal »ei|ht, 
weigh 1347oz. I Idwt. I4gr. wlialis tbe weight of 1 ingot? 

(26.) If 475cwt. Iqr. 14lb, be the weight of 27 hbds. 
of lobacco, what is the weight of 1 ? 

(27.) Bought 6{ pieces of tapestry, containing 237 
ells Flem. 2qr. 2n. what is ihe Icngtli of 1 piece? 

CLASS 11. 

(28.) A common pasture, containing 54a. lr.36p.: 
another, coniaining 54^ acres; attd a third, containing 
'J9». 19p. ; are to be enclosed and divided among flO pa> 
risfaioners: what is each man's share, after deducting 
21a. 2r. for tithes, admitting the land to be equally good? 

(29.) Twenty-six wedges of gold, weighing, with a due 
proportion of alloy, 34lb. 3oe. 1 Idwt. 14gr. were brought 
to tile mint to be coined into guineas; what is the weight 
of each wedge, admitting them equal, and bow many 
guineas may be made out of the whole, supposing no loss 
Id the metal, and that an oz. will muke 3^ guineas i 

(30.) A person sold a hogshead of sugar, weighing 
7cwt. Sqr. 141b. how much pure sugar was contained in 
it ; thirteen times the weight of the dross and hhd. being 
equal to the weight of pure augar? 

(31.) If a talent of silver be worth 367/.1U. Ifi^t/. 
what is Ihe value of a shekel, of which 300 make a talent, 
and what is the weight of a talent, a shekel weighing 
9dwt. 3gr. ? 

(32.) Camillus the Roman general, after conquering 
the city of r«i, and other services doue to his country, 
wsa, through the enmity and avarice of the tribunes, 
fined 1500 fls'i, value 4?. 13s, 9d. Pray what was tte 
vfllue of an at in Eogiisb money t 
£3 
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RBDUCTIOK. 



REDUCTION. 

Definition. — Reduction is the method of redncSnc 
numbers from one namey or denomioatioDy to another of 
the same value. 

RULE. 

All great names are brought into small by multipljiBg 
by as many of the next less as make one of the gieitflr* 
adding to the product the parts of the less name, if the 
number to be reduced be a compound one ; and all mmU 
names are brought into great by dividing by as many of 
the less as make one of the next greater. 

The method of proof is. by reveremg the quetHon. 

Note 1. To multiply a whole nomber by a whole nanber villi • 
fractioD joiDed to it. When you have maltiplied by the whole munberi 
as in simple multiplication, if the part be \, f , ^,' j, or }, Ice. divide 
the multiplicand by 9, 3. 4, 5, or 6, &c. ; but» if the nameimtor of 
the fractional part be greater than i, let the multiplicand be Bslti- 
plied by it* and divide the product by the denominator : add tUfl quo- 
tient to the product obtained by multiplying with the whole number. 

2. To divide a whole number by a whole number with a iimotioa 
joined to it. Multiply the divisor by the denominator of the fraotionsi 
part, and add the numerator to the product ; let this be a new divisor; 
then multiply the dividend by the denomimitor of the fractiooal part 
for a new dividend, which divide by the new divisor to obtain the true 
quotient. When the dividend has a fraction joined to it, the rule ier 
obtaining the quotient will be exactly the reverse of this. 

Examples. 
MONEY. — See Table I. 



(1.) In 5k 58. how many shil- 
lings, pence, and farthings ? 
£. s. 
5 5 

20 

105 shillings. 
12 

1^60 pence. 
4 

' 5040 ftirthings 

Here is a great name brought 
j'nto M BmalK 



( 3.) In 4800 farthings hofv nuuiy 
pence, shillings, and pouiids? 

4)4800 farthings. ^ 

12)1200 pence. 
20)100 shiUings. 



5 pounds. 

Here a small name is brought 
into a great, by a method of ope-. 
ration directly the convene of the 
preceding. 



IPABT I.] RBDVCTION. 

(3.) In 19 pounds how maoy shillings, pence, 
farthings ? 

(4.) In 55 guineas how maay shillings, pence, 
fiirthings? 

(5.) Reduce 54f. lis. 9ld. into farlhings. 

(e.) Reduce 77/. Ilf. lOU. into halfpence. 

(7.) Reduce 94/. 14*. 8rf. into pence. 

(8.) Reduce 47/. 14i. 4rf. iuto tuo-pences. 

19.) In 34/. 1 1$ 9d. how manj' Ihree-pences and peucef^ 

(10.) lu 47/. lOs. 8d. how many groats, pence, 
fsrthings ? 

(11.) In 108/. Us. 6d. Iiow many sixpences i 

(12.) How many crowns, half-crowns, shillingg, 
{)ence8, and pence, are in 54/, ? 

(13.) Reduce74/. 13s. OiJ. intoshilliogs.Uiree-peDcM 
sad farthings. 

(14.) In 11520 farthings how many pence, sfaillingt„ 
knd pounds I 



(15.) Id 178B0 pence how many pour 
(1«.)F ' ■" 



Reduce 100800 fiinhiugs into guineas. 

(17.) In 50400 hiilfpeucc liow many pounds ? 

(18.) In 12050 shillings how many crowns and pounds^ 

(10.) Reduce 311040 pence into groats, shillings, 
crowns, and pounds. 

(30.) In 1021. \0s. 3d. how many pieces of coin, each 
7». S{d. in value ? 

(21.) In 7494 dollars, at 4s. 6d. each, how many 
groats, shillings, half-crowns, crowns, and pounds ? 

(22.) In a Jacobus, a Carolus, 5 angels, 3 marks, 5; 
nobles, 6 testers, and 90 groats, how many farthings ? 

2. TROY WEIGHT.— S« Table II. 

(23.) In I7lb. 5oz. how many grains 1 An$. 100320, 
(24.) In 0720 grains how many ounces 7 Am. 14. 
(25.) In 14 ingots of silver, each 27oi!. lOdwt,, how 
many grains 1 

(23.) Id 474 spoons, each weighing 3oz, lOdwt., how 

many pounds of silver f 

(27.) Uow many pints, each 9oz., may be made out of 

I I7lb. 6DX, 14dH't. of silver ; _ 

[ 13 M 



1 



(t&) A geatUnutn sent a taakard to lib 
weigliiug &Oaz. Udwt., and ordered him to make 
leH-spnoM, each tfefgtiing Ij oz. how mmay Imd ' 

3. APOTHECARIES WEIGHT. ^&e Tabit III, 

(20.) In SMb. bow many scru(>les aud graioB? Ati. 
7-2009 144000grB. 

(30.) Ill 079*20 grainii bow many ounces and poaudsT 
^«t.%i4i 17 ft- 

(31.) lu llitb 13 13.19 2gr. how many grain* i 

?32.) In 174047 grains bow many pounds ? 

(33.) Anapotbecury made a compound of 12j I3 23 
Mgr. iiilo frocAM of l3,of 143iand ofl4gr.i and into 
pUh of llgr. and 13gr. each ; he made an equal number 
of trockei and pillt : how many of each bad be { 

*. AVOlBDUPOtS WEIGHT. — S« Table IV. 

'(34.) In 12 tons of iron how many lb. ? Jns. SS880B>. 

(35. ) In 3 ISQOlb. of iron how many Ions ? Jss. 14 bnu. 

(36.) In 375cwt. '2qr, lalb. of copper how many Ib.T 

(37.) Reduce 740»00oz. into cwts. and tons. 

(38.) In 39 bags of bops, each 3cwt. Iqr. 141b., how 
many cwts. 1 

(30.) In 750 fother of lead, each 19icwt. how many 
cwts. T 

(40.) In 136cwt. of raisins, bow many parcels, each 
OOlh.; 

(41.) In 570 great pounds of silk how many common? 

(42.) In 625 common pounds of silk how many great 1 

(43. How many pounds in 54bhds. of tobacco, each 
weighing 17^cwt. ? 

(44.) A grocer weighed out an bhd. of sugar, containing 
I6cwt. 3qr. lOlb., into parcels of (Jib., of 8lh., of 12lb., 
of 14lb.,andof 20lb., and had an equal number of each ; 
how many of each bad he ? 

5. CLOTH MEASURE. — See Table V. 

(45.) In 314 yards how many nails? Ans. 3024 naitt. 
(46.) In 576 French ells bow maoy yards f Ana. 864 



PART I.] RKDUCTIOH.^ 

(47.) Reduce 97yds. 3qrs. into Engliah ells. 

(48.) Ill 57 pieces of Holland, each '65 dls Flemish, 
how many uaiU ? 

(49.) In 14 bales of cloth, each 17 pieces, each piece 
56 ells Flemish, how maoy yards t 

(50.) In 394 pieces of stuff, each 23i yards, how many 
yards ? 

(61.) In 700 pieces of Kersey, each 45| yards, how 
many yards ? 

6. LONG MEASURE. — SeeTableWl. 

(52.) In 471 miles how many furlongs and poles f 
Am. 3768/ Ifi0720p. 

(53.) 111123200 yards how many miles? ^Ms. 70oi. 

(54,) In 50 miles how many yards, feet, inches, and 
barley-corns ? 

(65.) Reduce 37ra. 2furl. S7p. 5ft. 6in. into feet. 

(66.) In 17400 chiiiiis how many furlongs and miles T 

(570 How many barley-corns will reach round the 
earth, which is 360 degrees, each 69| miles? and how 
many quarters of harle)- are contained in sueh a number 
of barley-corns, adinilling 9212 barley-corns to fill a pint, 
and that 512 pints will make a quarter? 

(58.) How often will a perambulator, 2i yards in 
circumference, turn between London and York, being 
196 miles ? t 

7. LAND MEASURE.— j'eeTab/c VII. |^ 

(89.) In 77a. Ir. 14p,, how many perches? Mt^ 
12374p. 

(flO.) In 17280 perches how many acres ? Ant. lOOfl. 

(61.) If a piece of ground, containing 14a. 34p., be 
taken from a lield of 50 acres, how many perches will 
the remainder conlnin ? 

(d2.) A gentleman has 4 fields, the first measuresSa. 
Ir., the second 4f acres, the third 5a. 30p., and the fourlb 
4a. 8r, 2op., and these he wishes to divide into parcels, 
or shares, of 3j roods each, for the purpose of accom- 
■DDdating his manufacturing tenants with small tene- 
ments: how many ml\ he have? 



REDUCTION. f^M 

8. "WINE MEASUEE.— S« TabltlX. 
(03.) Rc(tnce SShhds. into quarls. Aiu. 8fl04;fi. 
(64.) In 327(t gallons liow many tuns ? Am. 13 tUJU. 
(05.) How niani^ gallons and piutaareiu 75hhd8.T 
(68.) In 77l)dB. of brandy how many lialf-ankers ? 
(07.) In 10 tons Shlida. 18 gallons of wine, how man- 



pipes, pnncheons, hhds., tierces, and runlets, and of each 

an equal aiuuber? 

9. ALE AND BEER MEASURE. — See Tables X.andXl. 

(68.) In 38 hogsheada of ale, in London, how niaDj 
pioU? An». imOipints. 

(69.) InSOhogsheHdsofale, iu the countiy, bow mao; 
pints t Ans. 15504 /lints. 

(70.) Reduce 616 barrels of beer, Londoti meaaure, 
into hMlf-pints. 

(71.) How many gallutis of beer are conlained in a 
back of 60 barrels, country measure ? 

10. DRY MEASURE. — S« Table XII. 

(72.) In 44 quarlers of corn, how nianv pecks I Am. 
14ttBperAs. 

(73.) Iu 307-20 quarts bow many laals,? An». 12 larit. 

(74.) In 50 chaldrons of coals how many pecks? 

(75.) How many sacks, of 3 bushels each, ate con- 
tained in 193chald. 12buah. of coals 1 

11. MEASURE OF TIME. — See TabU Xlll. 

(76.) In 3R.^<J. all. 48111. 65aec. being a solar year, how 
many seconds? Ah». 3l£»a6935 seconds. 

(77.) In 354d.81i. 48ra. 36|sec. being a lunar >«»,« 
12 lunar wonths, bow many secuude 1 Ait; 3U617816i 
seconds. 

(78.) How many days, hours, minutes, and seconds, 
bave elapsed from the creation of the world to Cbriatmat 
1818, supposing the creation to have been 4004 years 
before tlie incarnation of Christ? 

(79.) If London was built 1108 years before Cbrist'i 
nativity, how many Uours is it since to Christmas 1818 1 

(80.) From May 18, 1818, to Februars 18, 1845, how 
many day si 



T !.] BKBDCTIOW. 47 

CLASS II. Promiscnous Examples. 
^ A butcher has ^ oxen, e&ch weighing 238^ stone, 
: ponndB to the stone, to be cut out fui sea-service 
pieces of 141b. of 26lb. nf 22lb. of 30lb. of 161b. and 
51b. and to have an equal number of eaeh ; how 
f pieces will these oxen produce, ftllowing nothing 
rBsle? 

9.) A eouDlry gentleman ordered 58/. Us. tn he dia- 
lled among the pnor inhabilants of 4 villages. TlwKe 
le place of his residence tvere to have li, each, those 
tie nest Bd. the next were to have 6d. and the last 
t»A i — four persons (one out of each village), who 
ed is the bounty, were appointed to dislribute the 
ey. Now, admitting the number of indigent persons 
ach village to be equal, how luan^ parlook of this 
ity, the men who distributed the money being allowed 
l|rf. each extra. 

».) A gentleman sent to his goldsmith 18 ingnta of 
r, each weighin;; alb, 7oz. 14dHt. 21gr. with orders 
nahe it into tankards of ISoz. ]4dwt. lOgr. each, 
I of ISoz. 15dwl, ilgr. each, spoons of 24oz. lOdwl. 
-. per dozen, salts of 4oz. 12dwt. each, forks of 
t, lldwt. 14gT. per dozen : for every tanka^ he was 
lake one cup, a dozen spoons, one salt, and a dozen 
SI — how many of each will it make, allowing 7oz. 
t. 14 gr. for dross, and what quantity of silver will 
e be left 3 

14.) How long would 500 people be in counting a 
DM of money, supposing each of theui counted 100/. 
y minute, (without intermission), the year consisling 
105 days 6 houri ! 

W.) According to the Jnlian account, which uras 
1 in Engliind before the year 1752, the year eonsiHts 
185 days for three years successively, and 366 days 
■y fourth, or 365J: days at a mean ; and the solar year, 
irding to the best astronomical calculation, consistsof 
days 5hra. 48m. 40sec. — Required in how many years 
seasons of the year would be quite reversed, ei'i. how 
y years would eJapie before ChrUlmoi womV*, 'vi& 
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Mb the rule of three direct. "^^^H 

(86.) If 44lguineaB make lib. Troy, and 4B • Mf- 
pence makt lib. jipoirdupois, wlmt is lh« wvtgbl of a 
guinea and of a halTpennj' in Troy weight ? 

(tl7.) A farmer liad 5 sons, to whom he left 500L ii 
cash, and 5 bills of B4/. 1««. Od. each; he ordered hii 
debts to be paid, amounting to 120/. ; and 20/. to beci- 
pended at bis funeral : the residue was lo be divided in 
this maijiier ; the eldest was lo have a fourth part, ai)d 
each of the other sons to have equal shares : what wu 
the share of each son i 

(88.) The national debt is eight hundred millions, and 
thirty ten-pound bank notes, upon an average, weigh an 
ounce Avoirdupois ; now, supposing this debt to conutt 
entirely of ten-pound notes, what would be the vreighl 
thereof! 

(89.) The mean distance of the earth from the sun ii 
ninety-five millions of miles, and the circumference of tbc 
earth's orbit is :)| limes its diameterj now, as ihe earth 
goes round the sun in 365 days hours, at what rate per 
hour dues it travel J 

(00.) A general distributed 307/. 17'- among 4 cap- 
tains, 6 lieutenaDts, and 00 com mo ti soldiers : to eTerj 
lieutenant he (rave twice as much as lo a common soldier, 
and to every captain three times as much as to a liente- 
uant : what did each receive i 



■ THE RULB OF THREE DIRECT.'I^^B 

DejimUon,~Tht Rule of Three Direct teacher ^ 
three given ouuibers, to find a fourth, which shall hare 
the same ratio to ihe second as the third has to the first; 
that is, if the iirst be greater than the third, the second 
will be ^reiiter than the fourth; and, if the first be less 
thuii the third, the second will be less than the fourth. 

• III Ibe old cu|) per coinage lliree new halfijence •etghed uiouBCt. 

In BnUiin'i coinage, tlietwu-penny-pipcfs weigh 1 wo ounce*, Ihe penny' 

pieces Dne ounce, bul a halfpenny «eii>liB less 'ban half an on nee, and 

a /arthing leas than a quarter ot an ounce. "X^f. \as.\ co'vut^c. dt VUA 

I' 'till ligbier, on accouni of the adyunce'ini.liBY'^vttolti 
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»ART I.] THE BULE OF THRBB DIRECT, 
RULE. 

State the question by placiagtheniinibers in such order I 
bftt the first and thirti may be of one kind, and the k* T 
DSd the Kame as the number required : then bring the i 
tet and third uutnben into one name, and the scconil I 
ito the lowest d en omt nation mentioned. Multiply the J 
tcond and third numbers together, divide the product bjf'l 
te first, and the quotient will be the answer in the same " 
leaoBiioatiou as the second number. 

If there he u remainder alter division, it is always of' I 
lie s&nie name as the lowest deoomination of the middle f 
tr, and must be brought into the next inferior deno-' J 
OD, then divide again by the first number, &c. tiR f 
fou come to the lowest denomination which the middle 1 
nnmber admits of. The several quotients, taken togelher, 1 
jvill be the answer. 

The method of proof is by changing the order ofthk J 
\itating. 

ParlicMilar Rules and ObserratlDiiE. 

and eitber tbe second or third, can he ilividail I 



■ 



J 1. Ifthe6ritt( 

iV ■oy number, without a 

WDlienla used iiiBtead of them. 

I I. Ditide the second lerm by LbeBrit.inulliply tlio quotki 

Ittird, ind tbe product will be tbe answer. 

3. Divide the tbird term by the fint, multiply tbe quotient bj Um- I 
■Kond, and the product will be the ansivtr. 

4. Divide tbe first term bj tbe second, and tbe third by that quo- 
Gent, the lost quDiiciit will Ue the onswer. 

5. Divide tbe first term by the thiid, and the second by that qoo- 
ficDt, the last quotient will be the ananer. 

: 6. WhenanyoFtbeabovemetbodscaubeuiei], they will be fouad 

hore convenient Iban the general rule. 

1 7. Tlie protest diffleutly in ihe Rule of Three, is in itatiag the 

pecdooi or abstrseting ibe numbers out of the words in thequeitioo, 

Ld placing them down in their proper order : to perrurni Bhicb, ths 

HltniiDB obteiYationE may OEiistthe achulr 

rin ^I qnestiaoi in tbe Kule of Three, th 



■upposit 



lenF d 



.of den 



nay be bnown by the nord;, What ci 
fbatvill? HowfarP Howmnch^ tiow many f &c. *nie Srstteraal 

AtaJwaj^s be of tbe same name a9 the last, or lern of demand ( an( | 

m fought will be cf tbe aame kind and den am illation i 
_ . rm in the suppositiou. 
ia Tin motliDd of ptoofi as has been a1 realty observeil, is by chanpi 
uler of tbe iiaungj [be lullau'ing EKampVen'iU sVwiii\£ 
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THE BULB OF THBBB DIBBCT. 



manner it may be varied. — Example. If S yards of cloth eoit ku 
•hillings, what will 8 yards cost at the same rate ? 

State it thas : 
III term, 2d term. * 3d term. 4t& term. 

% yards : 4 shillings : : 8 yards : 16 shillingiy AiMwer. 
Variation 1. The third term is to the fourth as the first is m tfas 

second. 
It, The second term is to the first .as the fourth is toik 

third. 
3. ThefourthtermistothetUrdastheaeoondialDtiw 
first. 

ExampUi. 

(1.) If 2cwt. Sqrs. 14lb. of sugar cost 61. 14f. U., 
irhat will 12cwt. Sqrs. cost i 

in number, 2d number, Sd number, 

Scwt«3qr.l/lb. : 61. lis. 2d. : : ISowt 3qr. 
4 20 4 



llqr. 

28 

3221b. 



134 shillings 51 qr. 
12 28 

1610 pence. 408 
102 



II 

a 



Answer, 291. I5s. 



14281b. 
1610 



14280 
8568 
1428 



.12) 

322)2299080(7140 pence, fooith nnmber. 
2254 2|0(59|5 shillings. 

450 ^29:15 

322 



1288 
1288 ' 



• . • •! 



In the above stating, when the terms are reduced according to the 
riile, they sUnd thus, 3221b. : 1610 pence :: 14281b. : 7140 pence. 
Now, if lib. had cost 1610 pence, it hi dear that 14281b. wonld have 
cost 1428 tiroes 1610 pence ; therefore the second and third tenps 
must have been multiplied together, which would have produced 
2299080 pence for the answer. 
Had 81b, beea bought for 1 6 10 pence|the anawet ^ould h&Te beea 



,] THE RULE OP THREE DIRECT. 61 

iroduct of tbc secood aod Ihird leriuB j had 31b. been bought 
peuue, (be snsver would bate been one-third of the aboTe 
and »(in; hence It is obrioui, that, in allcaseg, theprodact 
cond and third termi mull bs divided by the first term, 
'10 the rule. 

Lf IScwt. 3qr. of sti^ar be bought for 29/. i&s., 
ill acwr. »qr. 14lb. coatt jIm. 6t. 14<. 2d. 

If 6/. 14*. 2d, be paidfor2cwt.3<|r.l4lb. ofau- 
at quantity may be bought for 20/. IS;. jfns. 
Sqr. 

If 20/. 15s. will buy 12cwt. Sqr. of sugar, what 
' will 6/. 14s. 2d. buy f An». 2cwt. 3qr. 14lb. 
f a Qvl. of tohftcco be worth 0/. IQt. what ie the 

nib.^ 

f lib. of butter cost \3. 8d. what will a firkin, or 

st?« 

Bought 3i yards of cloth for 2/. 16*. 3rf., what 

B;ive for 28^ yards at the same rate^ 

[f 1 buy 56 yards of cloth for 40 guineas, how 

lis Flemish can I buy for 11^5/. 1U«. ? 

IV sailor entered on board a man-of-war the 14th 

, 1780, and was discharged tlie Ilth of December, 

>hat came hia wages^to at 1/. 5s. per month, recli* 

) days to a month? '^' 

How long will a person be saving 100/. if belays 
i. per week t 
Bought 55 yardsnfbolland for 11/. &s. how many 

ells can I buy for 100 guineas at the same rate ? 

A feclorbought 30 quarters of com for7C/. 17s. 
160 quarters of an inferior kind for 361/. lis. 8(/. 
rtib it ; how must he sell the mixture per bushel 
ao/. by the bargain ? 

Bought 27 pieces of cloth, each 34 ells, at 7s. 6d. 
what is the value of ihe whole ? 

A creditor agrees to receive of his insolvent 
ifler the rate of 10*. Gd. in the pound for a debt 
lOs. how much will he receive in the whole? 
If IB/. 14». Sid. were paid for Ihe carriage of 
!qr, 51b., what was paid fur the carriage of lib. i 



5S TUB RULE OF TUREB PIRBGT. 

t 

(16.) A bankrupt's effects amount to 10001 niincifc 
His debts amount to 25^/. 14«. 9d.f what will nit ieie- 
ditors receive in the pound i 

(17.) The rental of a village is 4714/. lit. lOi. A Ui;, 
of 117/. 17«. aid. is to be made for the support of the 
poor ;— at what rate per pound must the aiaetainciil He 
made to defray the expences ? 

(Iti.) A gentleman pays taxes for 350/. 14f.— The 
rental of the whole village is 4714/. 11«. \0d. upon which 
a tax is imposed amounting to 2SS/. 14«. 7</. What MB 
must this gentleman pay towards this tax ? 

(10.) If a tax of 9d. in the pound be imposed upon i 
village for the support of the poor, what sum mast ng**- 
tleman pay towards it, who pays taxes for 350/» 14f* t 

(20.) Bought 14hlids. ofsugar^ each weighing 7cwt1qry 
14lb. at 2/. 14^. Qd. per cwt. what do they come to t 

(21.) If a pack of woo) weighs 2cwt. 2qr. 14lb.9 wfail 
is it worth at lis, 6d, per todd ? 

(22.) Bought 157 fother of lead at 5/. 6«. per cwt 
paid carriage, &c. 6 guineas ; what does the lead stiad 
me in per lb. i 

(28.) If an ounce of g^ be worth 3/., what is die 
worth of 14 ingots, cach^^eighing 31b. llox. ]6dwt 
13gr.? N 

(24.) Bought 70 pieces of stuff for 722/., at 4«. Ik/, per 
yard ; how many yards did I buy, and how many Engfiib 
ells did each piece contain ? ' 

(25.) Bought 4 tuns of oil for '^47/. lU.— 64gdbm 
of which being damaged, how must I sell the remainder 
per gallon so as neither to gain nor lose by the bargain t 

(26.) A factor bought a quantity of broad-cloth and 
baize for 124/. ; the quantity of broad- cloth he boight 
was 117^ yards, at lis. 9d. per yard ; for every 6 yaids 
of broad-cloth he had 1\ yards of baize: — how many 
yards of baize did he buy, and what did it cost him per 
yard? 
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(27.) A merchant in London bought 59 tuns of port- 
wine for 50 guineas per hhd. ; the freight thereof from 
Oporto to London cost 47/. 10«., the loading and no* 



THE EVLE OP THBEE DIRECT. &i) 

Mag It. lOi; custom 241., charges of ibe cellar 3 
iioeBs; — nhal was the prim^ cost of a galloD of Ibis 
iaef 

, (28.) A ilraper bought 5 packs of cloth, each pack con- 
Uning 7 parcels, each parcel 15 pieces, and each piece 
8ellB£.2qr.3[). — For every five yards he bough) be gave 
I Is, 9d., what did the Hve packs of cloth stand him Id ? 
' (3il.) The globe of the earth under the tquinocUal tine 
ISSO degrees in circumference, each degree 69i mites : 
Hiow. if this body turns on its axis in 23hr. 56m., at 
>bat retti per hour are tlip bhabilants upon the equator 
arried from West to East by this rotation, and at what 
lie per hour are the inbabilants of London carried the 
imeway! — Tlie latitude of London is 51|N., where a 
■gree oflongitnde measures 37in. -if. 37p. 5ift. 
, (30.) A tax of 2t25/. 10s. was laid upon four villages, 
\, B, C, D, for repairing the church : it has been a cus- ' 
Bid with these villages, time immemorial, that, whenever 
|iy taxes were to be levied, as often as A, B, and C, paid 
»ch ad.. D paid only id. What did each village pay 
IwsrdB the reparation of the church ? 
,{31.) A man bouglit 130 eggs at three for a penny, ami 
kerwarja 120 more at two tor a penny. He inimeiiiately 
It them altogether inio a basket, and then sold ihcm 
|t at tive for two-pence, whether did lie gain or lose t 
(32.) Required the txact time of the day between the 
turs of 2 and 3, when the hour and niiuulu bunds of a 
9ck are both together, when Ihey make an angle of DO 
Igrees; or are 15 minutes apart; and at what o'clock 
||l Ihey be exactlg together a second time ? 
li(3S.) A bare pursued by a greyhound, is 144 of her 
ii» before liim at setting off; now lbehareumkcs4leaps 
^e tbe.greyhound makes 3, but the greyhound leapi as 
iiRt twice as the bare does at thrice : liow many leaps 
Ht (he greyhound take to calch the hare? 
l(A4.) Shipped for Jamaiea 1750 pair of stockings at 
Htd, per|)air, and 1749 yards of ^ancAen/er cotton at 
ili. per yard, and in rclurn I have received 475 gallons 
Tuni at 6b. 9irf. per gallon, and 27hhds. of sugar, each 
juhmi; 7cwt. 3qr. 15lb. neat, at 3/. 15«. id. per cwt. 
Hflube baluDce between us, aud in 'n\\qk t&N<&Mi\'*. 
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P'f55.) A gentleman's yearly incoTiie is 3780/, hilWfiftiy 
^pences amount to 33/* 15*., land \at, repairs, fcc. 
itaoual to ) ur Ills atinual income; the chariuble done- 
tons nhich he distributes amiiuiit to ^ part of iht tt- 
bunder, his pocket expences daily amontit to 1 J guinea, 
Miftl are his wliole expt^nccs in a year, and \\ hat doet it 

y up at the vear'a end ? 
I* (30.) Laid o'ut 571/- U. Bd. in wine, at St. 7d. pergBl- 
'^, which having received damage, l<y reason of Bome 
IE ttaving, 1 found tny returns no nioie tlian 4HI/. 111. 
I'seUiDg what came to hand in gooil order, at li. 6rf. 

Tgalloti; pray what quHiilitj of wine wasloat? 
^'(37.) A nieretianl bought 2'i{cwl. of pepper, and 171 
Swt. of ginger; the pepper cost liim 14/. 19s. Id. pt" 
■■cwt. the ginger 12/. lit. Qd. Whni i^ Die whole valoeof 
the pepper and of the ginger, and what miiH teach beMld 
for per ounce, that lie may gaiu 90/. by the pepper, Bwi 
the same snm by the ginger ? 

(88.) Bntight a piindieoD of mm for 41/. 14*. Cd„ I" 
which I put us much water as reduced the prime coit In 
ft(. ftd. per gallon ; what quantity of water did I put in ! 

(SO.) Divide ihenumber 30 inlo three Kiich parlalhit 
lofihefirst, 1 of tbe iecond, and 1 of Ihc third, may b« 
all equal to each other. 

(40.) A grocer delivered 17ewt. 3qr. lolh. of loh»wo 
in the roll, to be cut and dried ; when it came hunie it 
weighed IBcwt. 14lh. Hnw much was lost in every Ib.i 
KBtl, Kdmitting it cost 8{d, per lb. in the roll, and lirf. 
per lb. cul ting, what does the whole now slandhim iB,li«i 
what must he sell it for per lb, to gain 10 gutiieas by it! 

(4>].) If one pound of lea be efjual in value ts £0 
oranges, and 70 oranges be worth 84 lemons, what n die 
v^iie of a pound of tea when a lemon ia uorlha plmtayl 

(48.) The distance from London to York is 198 mil«t: 
tno travellers set out at the game time in order to mai, 
the one from London towards York, llie other from fork 
towards London-. The one travelled Ifi irfles a day, ihS 
oUjcr 17 mUei a day j how many days did they tratet 
before they met ? 

(43.) A rvotnian agreed lo seiie V\a in%«\«.Y'V^n.i»,tlu 
L_r-j. .. I. ^yefy of a ceiUiVu \a.\iie ; B.^ Uxt.a 



?ART I.] THB RULB OF THREE BIBSCT. M 

nonths he was turned away, and received his livery and 
Mi 1 0ff. in money. What was the prime cost of his 
livery? 

(44.) Shipped off 360 casks of hutter, weight 546cwt. 
Sqr. 14lb., which cost me 21, bs. per cwt., paid duty Gd. 
per cwt., cooperage 2/. 16^. Old,, boat-hire IB^., porter- 
age, &c. 2/. 35. 7d., cellarage 3/.4>~. Id. What did 1 cwt. 
iHihe butter stand me in when on board ? 

(46.) A man and his wife found, by experience, that a 
barrel of beer, which lasted them both 12 days, would 
serve the man, when alone, 20 days : how long would it 
serve the wife in the absence of her husband, supposing 
when alone they drank the same quantity each as when 
they were together? 

(46.) There is an island 73 miles in circumference, and 
three footmen all sjtart together to travel the same way 
round it ; A travels 5 miles a day, B 8 miles a day, and 
C 10 miles a day : in how many days will they all come 
together again, and how many times will each have tra- 
velled round the island ? 

(47.) The distance from London to York is 198 miles : 
two travellers set out at t,he same time iu order to meet : 
A from London towards York^ and B from York towards 
London, When they met, which was at the end of (3 days, 
A had travelled 3 miles a day more than B. How many 
miles did each travel per day ? 

(48.) A hare pursued by a greyhound was 86 yards 
before him at starting ; whilst the hare ran 5 yards, the 
dog ran 7 yards. How far had the dog ran when he 
caught the hare ? 

(49.) I bought GO yards of cloth at the rate of 5 yards 
for a guinea, and 70 yards more at the rate of 7 yards for 
a guinea, and immediately sold the whole at the rate of 12 
yards for two guineas. Whether did I gain or lose, and 
how much ? 

(60) A tradesman increased his capital annually oue- 
fonrth part, and at the end of three years, one year's in- 
terest thereon at 6 per cent, amounted to l22LU.4ld.l 
What sura did he begin with ? 

(51.) If, when port-wine is 40 guineas per hhd., a com- 
pany of 60 people will spend 20 guviie^s \.\i^i^vck\si>^^v 
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tain time, what is wine a pipe, when 15 persons norewSl 
spend 66 guineas in twice the time, drinking at the sane 
rate? 

(62.) A merchant began the world with a capital of 
10,000/.; he gained 10,000/. in 6 years by trading to 
Russia, and 10,000/. in 8 years by trading to AmeriGt; 
but he spent 10^000/. every 2i years in gaming and ei- 
travagance. How many years did he go on at this rate 
before he lost all his property ? 



INVERSE PROPORTION. 

Definition, — Inverse, or reciprocal. Proportion teaches 
by three given numbers, to find a fourth^ which shall have 
the same ratio to the second, as the first has to the third; 
that is, if the first be greater than the third, the fourth 
will be greater than th^ second ; and, if the first be less 
than the third, the fourth will be less than the second. 

RULE. . 

State the question as in the direct rule. Multiply the 
first and second terms together, and divide the product by 
the third, the quotient will be the answer, and of the same 
denomination as you left the second number. 

Note 1. Direct and inverse proportion are* properly, only parts of 
the same general rule ; and, in a mathematical arrangement, it would 
be best to treat of them together. However, as inverse proportion is 
not of such extensive use in mercantile affairs as direct proportion,! 
have* according to custom, considered them separately, as being mwa 
intelligible to young students. 

f . I shall herespecify, by familiar examples, the difference between 
direct and inverse proportion in as clear and concise a manner as 
possible.-— Observe, when the question is stated, that if the third term 
be greater than the first, and requires the fourth to be greater than 
the second ; or, if the third term be less than the first, and requires 
the fourch to be less than the secoudi the proportion is direct. But, if 
the third term be greater than the first, and requires the fourth to be 
less than the second ; or, if the third term be less than the first, and 
requires the fourth to be greater than the second, the proportioi^ ii 
inverse. 

Ex. Ist, If 3 yards of cloth cost 18s. what will 24 yards cost? 
li^SyardB i 18«. j : 9^ — ^- : 144*. or TU 4tk 
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■ Bere it Is evident that 24 yards will cost more than 5 jrardi at, the 
WMrate; hence the proportion is direct; for the third term i» greater 
JiSD the first, and requires the fourth to be greater than the second. 

Si. 2. If 1121b. of sugar cost 56s. what will lib. cost ? 
If 'iriisib. : 568. : : lib. : 6d. 

Here tlb. of sugar will certainly cost less than 11 21b., and conse- 
laently the proportion is direct ; for, the third term is leu than the 
Snt, aibd requires the fourth to be less than the second. 

Ex. 3. If 4 men can do a piece of work in 80 days, how many days, 
)f the same length, will 16 men require to do the same work f 
If 4 men : 80 days :: *16 men : 20 days. 

Here it is plain that 16 men will do a piece of work sooner than 4 
HMD \ hence this proportion is invene ; for, the third term is gre4iter 
haa the first, and requires the fourth to be le$s than the second. 

Ex. 4. If 81 pioneers make a trench in 18 days, how many days, 
)f the same length, will 7 men require to make a similar trench } 
If 21 pioneers : 18 days : : *7 pioneers : 54 days. 

Here 7 men will evidently require a longer time than 21 men to dig 
I trench j hence the proportion is inverse ; for, the third term is less 
•ban the first, and requires the fourth to be greater than the second. 



Examples. 

(].) If a field of grass be mowed by 10 men in 12 days, 
n how many days would it be mowed by 20 men ? 

ls( number, 2d number. 3d number, 

10m. : 12d. :: 20m. 

10 

210)1210 

6 days, answer. 

Note. Such is the quantity of grass that 10 men would mow it In 
8 days, it is therefore obvious, that, if 20 men were employed, they 
foM mow it in half the time* 

(2.) A certain piece of grass was to have been mowed 
»y 20 men in 6 days ; an ex.traordinary occasion calls off 
lalf the workmen : it is required to find in what time the 
est will finish it ? Answer ^ 12 dai/s» 

(3.) If the penny-loaf weighs 5oz. when flour is at 
!i. a peck, what should it weigh when flour U aold fot 
f. 6d. the peck ? 



68 INVBR8S PROPORTION* 

(4«) Provisioos in a garrison are found sufficient to list 
1800 soldiers for three months; but a reinfurenMit 
being wanted, that the provisions may last for one montk 
only, what number of soldiers may be added to the gar- 
rison on this emergency ? 

(5.) If 3yds. 2qr. of cloth of 1yd. 3qr. wide will make 
a suit of clothes, how many yards of stuff, of i yard wide, 
will make a suit for the same person ? 

(0.) If I lend my friend 200/. for 12 months, on eoo- 
ditiou of his returning the favour, how long ought he to 
lend me 150/. to requite my kindness ? 

(7.) If a statute acre be 220 yards long, the breadtk 
will be 22 yards ; but, if the breadth of an acre be 4Cf 
yards, what will the length be then ? 



CLASS II. 



(8.) If 720 men be placed in a garrison, and have 
provisions for G months ; but hear of no relief at the end 
of 5 months, how many men must depart that the tt^ 
mainin^ provisions may last 6 months longer? 

(9.) If 5 oxen, or 7 colts, eat up a certain quantity of 
grass in 87 days, in what time will 2 oxen and 3 colts eat 
up the same quantity of grass ? 

(10.) A regiment of soldiers, consisting of 1000, are 
to be new clothed ; each coat to contain 2i yards of cloth 
of 1|; yard wide, and to be lined with shalloon of i yard 
wide ; how many yards of shalloon will line them ? 

(11.) A lent his friend B 91 guineas from the lldiof 
December, 1817, till the 10th of May, 1818 ; B, on ano- 
ther occasion, let A have 66L 1 d«. 4d. from September 
3, 1818, to Christmas, I8I99 how long ought the person 
obliged to lend his friend 40/. to retaliate the favour? 

(12.) If a ball of 181b. be shot from a cannon with 
such a force as to send it 100 feet in a second, with what 
velocity would a ball of 24lb. move, were it impelled bj 
the same force ? 






E COMPOUND PROPORTION. 
Dvisloos in a garrison were sufficient to iMt ■ 
for 12 months, but atthe eud ofSmontlis th* ' 
irrJaon vras rcintorced by 600 men, and two months | 
tfter that a secoml re info roe lu em of 400 men was sent M i 
Ae garrison; how long did the provisions last ia the | 
»hole ? 

(14.) Hour many pounds of sugar at 9id. per lb., ate j 
equal in value to 24lb. of tea worth 9«. 6f/. per lb. ; 

(Id.) There are two equal parallelogmms ; the length j 
tf the one is 10 feet 6 ini^hes, and its breadth 7 feet 3 | 
inches, the breadth of the other ia 4 feet 3 inehes ; 

its length ? 

(16.) How many yards of paper, 27 inches wide, witt J 
hang a room that is 24 yards in circuit and 9 feet 4 inches ■ 
high! 

(17-) If 3 men or 4 women can do a piece of work in 
84 days, how long will 2 men and 9 women be In finish- 
ttg a similar piece of work ? 

(Itk) If a board be 9 inches broad, what must be its 
length to contain 10 square feet ? 
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tdProporlion consists of 5, 7, 0, 11, or 13, &c, ,1 
l^londitfonal terms giveu, to find a eth, 8lh, 10th, 12th, or | 
ii4th, &c. term respectively. When five terms are given I 
&> find a sixth, it is called the Rule of Five, or the Donftlf J 
[Hu/e of Three, because all questions, in which the nunu T 
'ber of terms does not exceed five, may be answered byl 
'i two statings in the Single Rule of Three. 



1. Make as many slatings in the Rule of Three as theH 
le terms of supposition" or demand ; using that terra fr" 
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the middle of each smling. which is of tl 
nature, or iiuaUly, with the term required i 
3. Place the stalings regularly one uud 
that each conditioDal term, or term of guppoaii 
stand OD the left-hand of the middle term, and 
proper reference to it. The terms of den 
stand under each other oil the right.hand of the 
term, and each will refer separately to the aaswer 
respoodent lo each slating. 

3. From ihe nature of proportion the first and ^ird 
terms of every stating will he of the same kind, and mast 
be reduced Jo the same denomination. Examine e»erj 
stating separately (using the middle term in common for 
each statin^j) by saying, if the first term give the second, 
does the third require more or leas ? if more, uaciL tbe 
lesa entreme; if leas, mark the greater eilreme Ibi ft 
divisor. 

4. Multiply all tlie numbers together which are marked, 
for a divisor I and those which ure notraarked for aditi- 
dcnd, and the (juotien twill be the answer. 

5. The work muy be contracted by throwing out such 
numbers aa occur both in the divisor and thedividend ; or 
by dividing any two numbers in the divisor and dividend 
by their common measure, and using tbe quotients in- 
stead of the original numbers. 



^' I'. Set down the terms expressing the conditions of the 
'tfaration in one line, taking care to separate the cmut 
from the effect. 

2. Under each conditional term set its corresponding 
one in another line, marking the term sought, or want- 
ing, with an asterisk (''). 

3. Draw cross lines from the cause term, or terms, in 
the first part of the first line, to the effect term, or terms, 
in the second part uf the second line ; and, from the 
efffct term, or terras, in the second part uf tlie first line, 
to theciiiWEterro, or terras, in the first part of the second 

4, Multiply tbe terra, ortciins,alV\ieen4oKft\e.e.v««fc- 
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V where the star-terni is fnuDcJ, ioto Ibe term, or terms, 
at the other end of that line for a divisor. Then luulliply 
all the terms together, standing at contrary tndtt of the 
other cross-line for a dividend. The quotient will be the 
aaawer, and of Ibe same name with that term under which 
the asterisk is placed. 

Note, When a term is onli/ understood, and not ex- 
freued, the ])lace of that term mait always be supplied hjf 
m unit. 

Examples. 



(I.)lf7 men can reap 126 
acres in 12 days, how many 
acres will 16 men reap in 3 

ay Ride \it. 

fr : 1S6 : : 16 

fl9d. : — : : 3d. 

146x16x3=: eD4S dividend. 

1QX7 = 84 divisor. 

Tlw faolimt ii 7S sciti, Ans^elr. 



7m.-|- : W6B. : : 16 

■-',t ! M8.. ; J 3 

Or Ikut. 

: IJd. : : \f, 

6i.df 1 Hfia. : : 3 

The marlK (+) p. 



(2.) If7ineacan reapl2e 

:resin 12 days, how many 

men will reap 72 acres in 3 

days? 

By RiiU BJ. 

if 7m. iad.i.^l2GB. 
•. Sd.rS ria. 



Bi) Ivxi fWf/ngj, 
ISd.-t- : lii6a. : : 3d. : 31:^. 
Sl{B.f : Im.: : 7?B. i ICm. 
Or thai, 
m. : Tm. 1 : 3d.+ : S8in. 
I 116>.t 1 tlBni. ; : 7°a. : tCm. 
divisors in the single slatings. 
(3.) If 7 men in 12 days can reap 126 acres, la how 
many days will 16 men reiip72 acres? ^tu. 3 days. 

(4.) A carrier receives 15/. 12«. for the tarriiige of 4i 
tons 18 miles, how much will he carry ^2 miles for 20 
guineas V 

(5.) If lOOA principal gain 41. in 12 mouths, what 
lirincipnl will gain 20/. in 1!) months f 

(6.) The carriage of llcwt. 2qr. for 150 miles costs 
Ql. 14s. Sd., how much must be paid for the carriage of 
ISuwt, Iqr. 22ib. for 64 miles at the same rate ? 

(7.) If a regimentof 1878 soldiers consume 702 quar- 
ters of wheat in 336daya, how many quarters will an armj 
of 22,&36 soldiers coasume in llUduL^a''. 



COWPOCND PROPOXTIOH. 

(8.) If 100/, at inUrcst for 1 year, or 305 davs, p^ 
5/., how much will lUl. 14s. Hd. gain in 495 days? 

(9.) If 12 Uilors in 7 days cun finish 13 suiu of 
clothes, bow many tailors, iu 19 days of the same lenglta. 
can finish the clothes of a regiment of soldiers consiiling 
of 494 men » 

(10.) An ordinary of 100 men diaiikSO/.wortliof wine 
at 2t. 6d. per bottle; how many luea, at the aame rW 
uf drinking, will 7', worth sufKce, when wine is rated at 
ls.Od. per bottle? 

(11.) If the carriage of 12Glb. for 100 miles cost 6t., 
how many ppunde may I have carried 7&0 miles for n 
guinea? 

(12.) If 60 bushels of oats will serve 34 horse* for tt 
days, how long will 30 bushels serve 48 horses at IJH 
Dame rate I 



rl, Esampki tchereia the number of termt tjccitdijiiit. 
(13.) If 4 oompositors, in Id days of 12 hours long, 
L-an compose 14 sheets, of 24 pages in each sheet, 44 Huh 
in a page, and 40 letters in a line — in how many clhw, of 
10 hours long, may 9 compositors compose a volutin, to { 
be printed oq the same letter, consiatiug of 30 sheets, 18 ' 
))ages in a sheet, 48 lines in a page, aud 45 letters ia » 
line.'— iieoM. 

L By Rule I. ^^^ 

^^^^B^ itam. dnyi 9ci>n.t J^^^^| 

^^^■F \3itTt. • ■ 10An.t ^^^H 

^^H flls'i. : : MiA. ^^^1 

^^^^. i%ifa. : ■ l6pa. ^^^| 

^^^r iUlin. t ■ ■ ■ . : tmin. ^^H 

r ^J^xi^i« y z^xi6i(AtxAS ^ 4x5x16x3x2^ ira^ 



»xijJxz4x?4X4:#x*(if 



iixr 
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Bt/ Ruk II. 

PrMnetng eaust. compose. Pmiucti rffeet. 



Hint. 



: \6A. : 13h.kj(14s. : 94p, : 441. : 



4 X 16 X IS X 3a X 16 X 48 X 45 = 796e«840O dividend. 
9X 10X14X MX44X40 = S32i!M0l) diviwi. 
Then 796363400, divided bf J39SS400, givea 14|it^ dajs, =i l4rfl 

(14.) If 24 measures of wjae, at as. a4. each, serve 19 1 
iDen for 6 dajs, how many measures, at 2«. 9d. each, will 1 
■erve.48 men for 4 days » 

(15.) If a garrison of 3600 men, in 35 days, at 24oii. 
per day each mau, eat a certain qunDtity of bread, hoir 
many men, in 45 daya, at the rale of 14oz. per day each 
toan, will eat double the quantity ? 

(16.) Agarrisonof SOOOmenhasjuitbTeadenough to 
allow 24oz. a day to each man for 35 days ; but, a siege 
coming on, (he garrison was reinforced to the number of 
4800 men : how many ounces of bread a day must each 
Dao be allowed, to bold out 45 days against the siege of 
llie enemy ? 

, (17.) If the carriage of 150 feet of wood, that weighs J 
S stone a foot, comes to 3/. for 40 miles, how much wiltl 
Ihe carriage of 54 feet of free-ituDe, that weighs 8 stonel 
^ foot, cost for 25 luiles ? 

, (18.) If, when wine is 30/. per tun, 20A worth will ser^ 
» ship's coai|iaDy of 336 men for 4 days, at a pint a dav 
for each man — how long will 500(. worth serve a crew oT 
St50 men, at |i pint a day to each man, when the tuu is 
wortb but 24/. I 

(19.) If 336 men, in 5 days of 10 hours each, dig a 
trench of 5 degrees of hardness, 711 yards long, 3 wide, 
tnd 2 deep, what lenglh of trench, of'6 degrees of hard- 
ness, 5 yards wide, and 3 deep, niay be dug by 240 melt 
b 9 dftys of 12 hours each T 

(30.) If 12 pieces of cannon, eighteen pounders, can ^^^ 
batter down acaslleiii an hour, in what time would ninc^^^H 
twenty-four pounders baiter down the same castle, bolh^^^H 

Ko( eannon being fired the santft naTti\>«.i «^ ^xvak^^^H 
ir bails Syiiig wilb the same de^iec oi \^Q<i\V|^^^H 



Vulgar fractions. r^^f 

(21.) If 12 oxen will eat 3^ acres of grass in 4 wee^ 
and 21 oxen will eat 1U acres in il weeks, huw many oxu 
will eat 24 acres in 18 weeks, tlie grass being allowed to 
grow uniformly ? — Newton. 

(22.) If6osenorl0coltacaneat up 21 acres of pM> 
ture in 14 weeks, and 1 oxen and G colts can eat up 46 
acres of a similar paslure in 20 weeks, the grau griming 
vniformlyi how many sheep will eat up 240 acres in M 
weeks, admitting that 1J34 sheep can eat the sameqnsd' 
tity as 12 oxen and 22 colts 1 



VULGAR FRACTIONS. 

DBFINITIONS. 

1. A Fraction is a part, or a colleciioa of several parts, 
of an unit, or of any whole quantity expressed by U 

UDit. 

A fraction is represented by two numbers placed one 
above the other, wilU a line drawn between them, u{, 
three-fourths of an unit, or oue-fuurth of lliree units;}, 
five-eigbtli of an unit, or one-eighth of live units, &c.— 
Tile lower number is ealled the dtnotninator, and shews 
how many parts the unit is divided into; the upper is 
called the numerator, and shews how many of these parts 
are to be taken. Tlius, |, onc-fonrth, sliews that an unit 
is to be divided into four equal parts, and one of these 
parts are to be taken ; |, three- fourths, shews that an 
uuit is to be divided into four equal parts, and three of 
these parts are to be taken, or, which is the same thing;, 
that the number 3 is to be divided into four equnl parts, 
and one of these parts are to be taken. — Hence it ap- 
pears that every fraction denotes a division of its nume*' 
rator by its denominator, and that its value n equal to 
the quotient obtained by such a division. 

2. A proper fraction ia that wherein the numerator is 
less than the denominator, as ^, y, j, dro. Hence tlie 
value of such a fraction is less than an unit. 

S. An imprcper fraelion ia thai viViMera t,l\e numerator 
is greater than the denominator, oi cc\w«,\ \o \W &«n«wt- 



I 



fART I.] RIDUCTION OP VCLOAR FRACTIONS. tt 

Hlor* When the numerator of a fraction is gredterlban 
\kt deDomiDalor, its value b ^eaterthan annmt j if tlis 
Humerator be equal to llie denominator, its value ia e<|iUU 
Id an UDit. 

4. A single, or timph fraction, comialsotbat tmem 
meralor and one denominator, as |. 

&. i^coinpotmf^/rac/toK, or fraction of a fraction, coi^ 
silt* of two, or more, fractions coanected by the word 
«tof i; i of J of 3i, &c. 

G, A mixed number is a whole number witba fracliaf 
looeited, as 17{, 14|, &c. 

?■ A complex fraction is a frnction having a fraction 
or a mixed number for its numerator or deaomiDator. or 

B. The common me/uure of a fraction is a numb«r 
vbicb will divide both the numeratsr and denotniaator 
without a remainder. 

9. Term* of a fraction are the numerator aud deuomi- 
n&tor ; the numerator being the upper term, and the de- 
nominator the lower, 

REDUCTION OF VULGAR FRACTIONS. 

Definition. — The method of changing fractions from 
one form to another, without altering their value, u colled 
nduction. 'i'lie rules of reduction serve to prepare the 
fraetioiM for addition, subtraction, &c. 

Propotilion 1. To find the greateit common nuatHre of 
t fraction, or of two or more nvmbiri. 



I. Divide the greater term by the less, and this divisor 
by the remainder, continually, till there ia do remainder; 
Iben the last divisor will be the greatest common mea- 
HK of both terms of the fraction, ot fA va^ V4i«^ v*nia%'n 
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W ftSDUOnOIC OF TULOAK nAGTlONS^ 

II. If there be mart nunbers than two, find theipeit- 
ttiX common measure of two of them as above; theafiMl 
the greatest common measure of the third number, aid 
the preceding common measure, and so on all through ^m 
numbers to the last. The greatest common roeiCsure bst 
found will be the answer. 

III. If an unit be the greatest common measure of two 
or more numbers, these numbers are prime to each other. 

Prop, 2. 7 (0 abbreviate, or reduce, fraction$ to t^ 
loweti terms. 

RULE. 

l>ivide the terms of the given fraction by any number 
that will divide them without a remainder, and these 
quotients again in the same manner ; and so on till no 
number greater than one will divide them. Or, divide 
both the terms of the fraction by their greatest comvot 
measure. 

Kote 1. Any number, ending with an even number, or a dpber,.wi]l 
divide by % and leave no rvmainder. 

9. Any number ending with 5 or is divisible by 5. 

3. If any fraction has ciphers at the right hand of its terms, it may 
be abbreviated by cutling off the ciphers, as }|g «■ |v 

4. If any number ending with 1, 3, 7, or 9, be the numerator or 
denominator of a fraction, and will not divide by 3, 7, or 9, that frao- 
tlon is generally in its lowest terms. The 9th note in simple ^viiioB 
will be found useful here. 

Prop, 8. To reduce a whole number to an equiuileiU 
fraction of a given denominator . 

! 

Multiply the whole number by the given denominator, 
and tlie product will be the numerator required. 

Note. Any whole number maybe expressed like a fraction by writ- 
ing 1 under it tor a denominator. Thus, 5 = 1, 

frop. 4. To reduce a mmd number io U$ eiumbnt 
imjfrpper/raetum. 



PART I.] RBDUCTION OF VULGAR FBACTIORS. 4fl 

RULE. 
Hnltipl; the whole number by the denomiaalor of the 
fraction, and to the proJuct add the Dumerator; this 
sun), written above the denominator, will form the frac- 
tion required. 

Prop. 5. To reduce an improper Jracl ion to ila rjKi- 
vaUnt whole or mixed number. ,^_ 



Diviile the numerator by the denominator, and the qiKN 
tient will he the whole or mixed number required. 

Prop. G. To reduce a compltx fraction lo a simple one. 

KULB. 

If the numerator or denominator be whole or mixed 
numbers, reduce them to improper fractions. Then mul- 
tiply the denominator of the lower fraetion into the nu- 
merator of ihe upper for the new numerator, and th« 
denominator of the upper fraction into the numerator of 
the lower for a new denomiuator. ^ 



md tbue are all tlie varieties that cun poBsiblj' liappen in pitpming 
tbe fraction. 

Prop, 7. To reduce a compound fraction to a iimple 

RULE. 
If any of the proposed quantities be integers, mixed 
numbers, or complex fractions, reduce tliem to their 
proper terms. Then multiply all the numerators toge- 
ther for a new numerator, and all the denominators for 
a new denominator. Reduce this new fraction to its 
to west terms. 



itn tne ti^ 
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tbem, in ■ timllar iDBnner : you mar strike oat such figureili 
comnwD to both tbe numerator and the denominatar, or divide inr 
l«u af Ihem bv their gTaalealcomoita diviaoT. Far it ii an umtlnti 
nctoni in fracttaui, tsat if you luuUiply or diiide both tbe nnnieTiW 
and denominator of a ri^clion by Ihu saiue uumber, iti value ii col 

Prop. 8. To find the proper guantiti/, or value, of i 
JrKtwH in the knowH parti 0/ an integer. 

BULE. 

Multiply the numerator by the number of parti of tlu: 
next inrerior denoiuination, which makes one of the 4e- 
nomiantion of your fraction, and divide llie product by 
the denominator, the quotient will be (he value of tiie 
fraclioD. If there be a remainder, multiply itby theneit 
inferior denomination, and divide by the denominator u 
before : proceed thua till you come to the loweit deno- 
mination. 

Prop. &. To reduce, eoint, leeighte, measttret, ^, Mt 
yractioui. 

SULE. 
Reduce the coin, weight, measure, &c. into the lontsl 
name mentioned, for a numemtor, tinder which set tbe 
number of parts contained in an unit of the integer, to 
which the proposed fraction is to be reduced for adeno- 
minator. Reduce the fraction to its lowest terms. 
VcM. This rulB 19 euctly the reverse of the preceding. 

Pr(>p. 10. To reduce aJractioH of one (fenomill^u|^^ 
^/roeMon of anothtr denomination of equal tuA^^^H 

From a leas to a greater denomination. Multiplj the 
denominator by all the denominations, from that given to 
that sought : and, from a greater to a less denomiuatioD, 
multiply the numerator by all the denominations, from 
the denomination given to that sought. 

/"rop, 11. Tojtndthe feast common multiple of tim or 



r 
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KULE I. 

Ifone or more ofthe given numbers be miiltiples of any 
'the othera, teject those niuubers of which they are the 
tbultiples. Then, 

[ Arrange the remaiahig numbers in one line, anJ divide 
inch of Iheni, or the greatcit nntnbtr of them, by any 
(lumber that will divide them without a remainder: set 
Uie quotients (together with the undivided numbers} in a 
line underneath; divide this second line as before, and so 
M till there are no Jwo numbers that can be divided. The 
broducts of the divisors, quotients, and undivided- num* J 
■en, will give (he least common multiple required. ■ 

\ Find the common measure of two of the numbers, and 
divide their product by that common measure; multiply 
the quotient fay the third number, and divide the product 
by the common measure of the multiplier and multipli- 
cand. Again, multiply the last quotient by the fourth 
pumber, and divide the product by Ihe common measure 
of the factors as before, and so on till the last number: 
the last quotient will be the least, common multiple. 

, Prop.XI. Torcducejiactionsofdiffhentdtnominaton 1 
to others of equal valut, having a common denominator, ' 

GENERAL RULES. 

I When sny of the proposed quanlities are integers, 
niied numbers, complex or compound fraclious, they 
Must be reduced to their proper terms by the preceding 
rules. Then, 

I Rule I. Multiply each numerator Into all the denomi- 
bitors, except its own, for a new numerator, and all the ■ 
denominators togelher for a common denominator. 
, Or II, 1. Multiply all the denominators of the givBB 
■action together for a common denominator. 
1 2. Divide the tominon denominator by each of tiri 
|iveo denominators separately, and multiply the quoliei '' 
jr their several numerators, the products will be the n< 
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Or III. Find the least common multiple of all the de- 
nominators of the given fractions, and it will be the least 
common denominator. 

2. Divide this common denominator by each of the 
given denominators separately, and multiply the quotients 
by their several numerators, the products wiU be the new 
numerators. 

By the axiom In tiie note to Prop. 7th, sevenil fractions of diflbnnt 
denominators may esitly be reduced to a common denomiDiSon 
That I siay b« reduced to the lame denominator ai ^ by midtiplr 
infititemiibyS, by which it becomes^ Also i, |, ^ sny be le- 
duced to a cf»mmon denominator by multilpying the terms of the fini 
fraction by 4, the second by 9, and dividing those of the third by li 
^u»» i=»i» i = Jf »nd •, = !. 

ft. If the leis denominator of two fractions divide the greater, snil* 
ttply the termsof that which has the less denominator by the qaotieit 
letfand^bepraposed: here 16-7.8 ssf. and |+}ra)|. Andheoee 
the ^eater of two given fractions may easily be discovered; for, if we 
multiply each numerator into the other's denominator, the prodoeb 
wHl be equal when the fractions are equal ; otherwise that fraetioo '* 
tile greater whioh produces the greater product by its numerator; thv% 
|aex^ for 5x12b10)(6» but { is greater than ^, Cor 5 XlO«-50, 

but 7x61*49 only. 

3. When several fractions are proposed to be reduced to a common 
denominator, tint reduce two of them to a common denominator by 
some of the preceding methods, and then these and a third, Ice. 

4. If any number of simple fractions be reduced to a common de- 
nominator, the several numerators of the new fractions will have the 
same ratio to each other as the original fractions ; and, if these new 
numerators be divided by their greatest common measure, the quo- 
tients will be the least whole numbers in the same ratio. This note 
will be found exceedingly useful Jn solving all fracttonal quttthioi 
where proportion is concerned. 



Exampki to Proposition 1. 

1. Find the greatest common measure to |4|* ^> 
ffi other wordtifind the greatest number thai wiU dimtU 
316 and 40B mthout a remainder. Likewise Jtnd the 
greatest number that witt divide 216» 408, and 740» vriih' 
out a remainder^ 
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216)408(1 24)740(30 

216 72 



192)216(1 20)34(1 

192 20 

24)192(8 4)20(5 
20 

Annoer. The greatest common measiure to 216 aod 408 
is 24 ; but the greatest commou measure to 21CI, 408, aud 
740, is4* 

(S.) Find the jfj^reatest commoa measure to |4|. 
(3.) Find the greatest common measure to ||. 
(4.) Find the greatest common measure to \^i^ 
(6.) Find the greatest commoa measure to :^^^* 

Examfks to Prop. 2, 

(6.) Reduce U| to its lowest terms, 
^S -f^ ^s 

216 72 18 9 

s=— =- — r= — answer. — Or the common measure, (by ex- 

406 136 34 17 216 9 

ample 1.) is 24 ; hence 24)— —=:*- as before. 

408 17 

(t.) Reduce -iir^ to its lowest terms. 

(8.) Reduce \i% to its lowest terms. 

(9.) Reduce ^^ to its lowest terms. 
(10.) Reduce |4$7 to its lowest terms. 
(11.) Reduce nj^^\ to its lowest terms. 

' Exampks to Prop. 3. 

(12.) Reduce 14 to an improper fraction, having & for 
its denominator. 

14x9 =? 126 numerator; hence 14^ — the finotiou requiied* 

(13.) Reduce 15 to an improper fraction, baring 26 
for its denominator. 

(14.) Reduce 34 to an ifoproper fipactioiia luivsRg 91 
for its denominator* 
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Examples to Prop, 4. 
(15.) Reduce 25^ to its equivalent improper fraction, 

8 denominator of the fraction. 
S03 new namerator. Tlien 25} = ^* 



\ 



(16.) Reduce 149| to an improper fraction* 
(17*) Reduce 375|^ to an improper fraction., 
(18.) Reduce 17494^^^ to an improper fraction. 

il9.) Reduce 4734||^ to an improper fraction. 
20.S Reduce 1789| to an improper fraction. 
(21,) Place 4 sevens in such a manner that they nay 
be equal to 78. 

Examples to Prop, 5. 

(22.) Reduce ^' to its equivalent whole or mixed 
number. 

Ef ery fraction denotes a division of its numerator by the denoni' 
pator» therefore 375 divided by 13=98^, answer. 

(23.) Reduce ^It^ to a whole or mixed number. 
(24.) Reduce V&7 ^o ^ whole or mixed number. 
(25.) Reduce ^^'^^' to a whole or mixed number. 

' 999 

(26.) Reduce 37<-5'yf to a whole or mixed numher, 

Examples to Prop 6. 
(27.) Reduce —J to a simple fraction. 

381 
*7| _ti 1x381 381 
94 ^94"" 8x54 """752 «^nswer. (See the note to Prop. €.) 

r 

/S$,) Reduce -2 to a simple ftacWon. 

84 * 
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44 
9.) Reduce to a siiuple firaetion. 

247 
0.) Redvce -r* to a simple fraction. 

T 
147 

L.) Reduce -^^ to a simple fraction. 
1789 ^ 

I,) Reduce — -rll to a simple fraction. 

Examples to Prop. 7. 

74 
• Reduce! of I of 5f of "2^^ 3 to a single frac- 



t,«i=fj ^"A'ji «ndS=| 

1X3X43X68X3 17544 731 
• 2X3X8X486X1 ""23328 9f« 

17 Or rather, 

y,^^y> ^ 3^^ ^^ X 17 731 ^ before, (^^ct/ie^atc 

$ 486 1 486X2^972 toProp^7.) 

3 
k) Reduce | of |: of -^ of -^ of ^/j to a single frac- 



I.) Reduce -i^ of -^^ of -fi}^ of | to a single frac- 

•) Reduce 3| of ^ of -^ of 49^ to a aiiigle fraction. 

34 
.) Reduce 3f of f| of -^ of 108 to a single frao- 

y Reduce |f of iV of |lt of Mto a w^ frac- 

H 
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Exmmfht to,Prcp. 8. 



(39.) Required the value 
of f of a X. ; or, which is 
the same thing, } of £6. 



5 

to 



Ansn, 12s. 6d. 



8)100(tts. 

4 
13 

8)48(6d. 



(40.) Required the ?alM 
of f of a cwt ; or» whicbii 
the same thing, f of 5clrt 

5 

4 

8)90(St|r. 

4 
S8 

D)112(l4lb. 






Afuw, Sqn 14Ib. 

(41.) What is the value of ^ of a shiiling? 

(42.) Reduce f of a lb. Avoirdupois to its proper 
quantity. ' 

'43.) What is the value of | of { of a lb. Troy? 

^44.) Reduce { of a league to its proper quantity. 

[45.) Reduce j- of j of an acre to its proper quantity, 

^46.) What is the value off of 16 yards of cloth! 

'47.) What is the value of ^ of a tun of wine ? 

^48.) What is the value of ^ of a butt of beer ? 

(49.) What is the value of ^^ of a year? 

(50.) What is the value of J of a chaldron of coals? 

(51.) What is the value of *^f 13^. 4d. ? 

(52.) What is the value of | of 15cwt. 3qr. 14lb.? 

(53.) What is the value or | of a Mofid yard ? 

(54.) What quantity of ale is contained in -f of 1522B 
cubic inches. 

Examples to Prop* 9, 

(55.) Reduce Is. Sld» to the fraction of a pound. ' 

78. 6|d. SOs. 



90 
4 



363 farth. numerator. 
363 121 ^ 
Hence rrTL — o'^r^* the fraction required 
960 320 ^ 



240 

4 

960 farth. denoniiiiator. 
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fte.) Reduce Ibs.lld. to the fiaction of apouad. 
L (67.) Reduce 5|</. to the fraction of a shilling, 
[ (58.) Reduce lcwl.2qr. 61b. 3oz. 8^r, to the fraclioa 
hi a cwi. 

(59.) Reduce,5oz, 3ldr. to the fractioD of a lb. Troy. 

(00.) Reduce 3qr. Sgo. to the fraction of an English 
ell. 

(ex.) Reduce 147 dajs ]5hrs. to the fraction of aj 
year. ■ 

(fl2.) What part of a pound U I6s. 9id. 1 M 

(03.) What part of a groat is | of three half-pence f I 

(04.) What part of lOcwt. Iqr. 12lb. is 8cwt. Iqr. 
paib. loz. Tt^Tflrs. ? 

I (65.) Reduce 4bujb. 2^ pecks of corn lo the fracliou 
of a quarter. 
I (66.) Reduce Iqr. 3n. to the fraction of a yard. 

(67.) Reduce 2 roods 15pcr, to the fraction of an acre. 

I Examples to Prop. 10. 

(68.) Reduce ^^ of a farthing to ihe fraction o 
^und. 

Bete a small nime U brouglit iiitu a grcal, 

I Therefore *-~X\x-r\x^\,=^li of a£.=f of a 
J (69.) Reduce 4 of a pound lo the fraction of a 1 

Here a great name i> to be brought into a imaU, 
I Hence | X V X 't x | = 1112 of a farthing. 

« (70.) Reduce | of a penny to the fraction of a pound. I 
, (71.) Reduce j?-5 of a pound to the fraction of a penny.iT 
' (72.) What part of lb. Troy is | of n dwt. f 1 

(7;i.) Reduce ^^g of a lb. Troy to the fraction of a| 
kt. 

(74.) What part of a cwt. is | of a lb. Avoirdupois ? 

(7&.) Reduce Ysjof a cwt. to the fraclion of a lb. 
* (70.) Reduce ■/^ of a week to the fraction of a second. 
Etg^ffbat part of a iihd. of wiueiB t^ot %.%%\\t»^< 
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£gampU$ €• iVcjp. 11. 

(78.) Find the least number thmt cu be diTided1rf4| 
If 12, 21j and 54« without a temamder. 

Here 4 aod 7iiiay be re|ectedy becaiae 12 and tl arenraHipkirf 
them. 

IS SI 54 



4 7 34 



9 7 If 
SxSxSx7xl7aB 14S6 answer. 

By Bmk n. 

4x7' 
The common meanre |q 4 and 7 if 1; bence »— mSS; 

g8Xl2 8^X21 84x34 ,^« ^ ^^ 

Note. 4 is the common measore to t8 and 12 ; 81 is the comiBOt 
measure to 84 and 21 ; and 2 b the common measore to 84 aad 3i 

(79.) What is the least number that can be divided bj 1 
4, 6, and 10, without a remainder? j 

(80.) Find the least number that can be divided by % 
3, 4, 5, 6, and 7, vdthout a remainder. 

(81.) Find the least common multiple of 3, 4, 8» and 
12. 

(82.) Find the least number that can be divided I17I9 
2, 3y 4, 5, 6f 7» 8j and 0» without a remainder. 

(83.) Find the least number that can be divided by li 
2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, U, ^S, 1% 
18, 19, and 20, without a remainder. 

Examples U Prop» 12. 

(84.) Reduce {, f , i, |, and }. to a common deqafni- 
nator^ 
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By Rule I. 

1X3X4X5X6 = 360 -V 
8X2X4X5X6= 480 f 
3x3x8x5x6is 540 > new numerators. 
2X4x3x«x6a=288l 
1x5x4x3x2 = 190 J 



^X3x4x5x6s= 720 common denominator. 

Heoce l=?8; l^^i 1=^; l=?B; i=lS. 

By Rule II. 

2X3x4x5x6 = 7 20 common denominator. 
2)720 3)720 4)720 5)720 6)7^^0 

360 S40 180 144 120 

12 3 2 1 

Nam. 360 480 540 288 120 

Hence tht new fra<;^oni are ^y^fj^f^y and |g, as above. 

By Rule III. 

4..5..6 denominators rejecting 2 and 3. 

2.>5..3 

Then 8x2x5x3se60the least common denominator. 

2)60 3)60 4)60 5)60 6)60 

30 JO 15 12 10 

12 3 2 1 

^^■M flHiB flHIV iv^iB "v 

Kum. 30 40 45 24 10 

Hence 4 = 81, J=JJ,i=U, !=:}«, } = ){, fractions of the same 
nilne aa above, oaly ia their lowest terms* 

(86.) Reduce \, f , I, and Ut ^ & cooimoii denomi. 
naton 

(86.^ Redace | of j: of j- and f of f of j to a commoa 
denomioator. 

^ (tt7.) Reduce 6), 8f , 4J, and 0{| to impiQ^ fc^ft* 
tiooi^ haviog a coiniiioif deoomiiialor* 

H » 
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(88.) Reduce k ^^, -• , and -|, to simple fractioBi, 

having a common denominator. 

(89.) Reduce \^ ^ |, and ii to m commoo denomi. 
nator. 

(00.) Reduce, f , f » |, {, and 19» to a common deao- 
miuator. 



ADDITION OF VULGAR FRACTIONS. 



RULE. 

Reduce mixed numbers to improper fractions; complex 
and compound fractions to simple ones ; and fractions of 
different denoraiuators to a common denominator. Then 
the sum of the numerators written, over the common de« 
nominator, will be the sum of the fractions required. 

Note 1. If the (ractiow are of differeBt d^nomiiiatioiH, itloce 
them to their proper quantities, (by Prop. 8th in Redaction, orredtce 
thvm to the same denomiimtion by Prop. 10th) and th«i add them 
together. 

i2. When scleral fractionaare to be added togetlier, it it comoioiily 
the be«t to add thoae two together which may mocteaaily beredaced 
tu a common dcnominatur, then their som, and a third, &c. 

3. When several mixed aambers, ai 4}, &c« are to be oolkettd 
into one sum, first add the fractions to the fractions, mod»to tbe left- 
hand of the sum, join tbe sum of tlie whole numbers. 

Esampha. 
(I.) Add af, 4|, and A toother. 

First, 3»=»«, 4t=?. Then the fractions btcome f, f, andf. 

2^X8X11 *- 22881 
37 x7 X 11 s£ 2849 S> numerators. 
^X8x 7=»= 280) 

5417 

- — ' Mi 8KI answer. 
7x8x11 » 616 
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Or thus, 

Tb«ram off, j, and yp irbea reducediOBoomniQiideTiotnrnalor.fc 
j(J=J}a. 'nKd3++ + lJ^BJ5|,«« before. (See thi. third nf-^ 

(9.) Add |, f, and J, together. 
(3.) Add I ot' ^, aDd,6|, together. 

(4.) Addi, 7|,^^,and^,toge.I,er. 

(5.) Add i of i, i of 'l9. and | of 12, together. 

(6.) Add|andT%of,Vofl6i loa;eUier. 

(7.) Add I of a pound, j of a shilling, and ^ of a penin 
together. 

(8.) What is the sum of | of U. 10». I of 3/. 10«. I 
ji of a hundred guineas ? 

(9.) Add J of a lb. tro^ to J of an ounce. 

(10.) Add 5 of a ton to ^ of a cwt. 

(11.) Add 4 of 3 ells English to y\ of a yard. 
r (IS.) Add y of a yard, j of a foot, and t't of a milcj 
together, 

(13.) Add I of an acre, J of nineteen sf]uare feet* Bn| 
4 of a square iDcli, together. i 

(14.) What is the sum of f of a tuD of wine, and j ofd 
hhd. > 

(15.) Add ^ of a chaldron to ^ of a bushel. 

(IS.) Add 1 of a week, j of a ilay, and J of ao^hQiin 
together. 

(n.) Add -J- of i of a year, | of J of a day, and | 
pf 19i hours, together. 



SUBTRACTION OF VULGAR FRACTIONS. ■ 

KULE. 

Reduce mixed numbers to improper fractions ; complex 

ud compound fractions to simple ones ; and fractioDB of 

different denoDiinators to a common denominator. Then 

the difference of the numerators, written above the com- 

niQIi 4^oomiu>tDr, will give the differeuee of the fraction 



80 StftTRACTlON OF VtTLOAR FRACTfONff. 

Note 1. If the frmctiana are of different denomiiiatioDta nduee 
tbem to their proper quentitief , &c. at in addition^ and then take 
their difference. 

9. In sabtracting mixed numbers, when the lower fraction m gmtif 
than the upper, subtract the numerator of the lower fraction fivntte 
denominator of the upper* and lo their difierence add the nnmeistor 
of the upper fraction, carrying one to the unit's place of the hwer 
whole number. 

3. When a fraction is to be subtracted from an unit, subtract the - 
numerator fh>m thedeiiominalor; the remainder will be the nmAen- 
tor to be placed over the denominator. 

4. When a proper fraction is to be subtracted from any whole bbib- 
ber, subtract the numerator fmok the denominator for the munentor 
of the remainder^ which must be annexed to the whole number, made 
less by 1. 

1. From } take iV* 

— IS 
13 Answer - 

— difference 44 
4x11 3=44 

(2.) What is the difference between { and -J^ ? 
(3.) What is the difference between 8f and } of | f 

(4.) What is the difference between ^2 and % 1 

. 97 14oA- 

(5.) From 115| take 39i. 

(q,S Subtract j^-X from an unit. 

'7. ) Subtract H mm 365. 

[8.) What is the difference between | of 16 and tof Tif 

(9. To what fraction must I add { that the sum nunr 
bef? 

(10.) What number is that to which if 7} be added the 
sum will be 17! i 

(11.) What number is that from which if yon subtract 
fV of ^ of an unit, and to the remainder add { of { of an 
unit, the sum will be 9 ? 

( 12.) What is the difference between 4 of a iff and i of 
a shilling ? 

(13.) From ^ of a lb. trov take | of an ounce. 

(14.) From f of a ton take } of f of a lb. 

(16.) Fromfof {of ahhd. of wine take{ of { of a 



t> 
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(10.) From j of a league take i of a mile. 

(17.) From | of 365i days Uke ? of ^5 of ao bour. 

(16.) A pound avoirdupois is equal to 14dz. Ildwts. 
graiDB troy; what is the difference (in troy-weight) J 
lettveen the ounce avoirdupois and the ounce troy* ( 



MULTIPLICATION OP VULGAR FRACTIONS. 



RULS. 

Reduce mixed numbers to improper fractions, and con«] 
_ iex fractions to simple ones. Then mnltiply all the micfl 
toeratora together foranew numerator, and all the deao^ 
ninators together for a common denominator. 

Note t. The vDik may be DbbTcviated hy striking out inch miAOi 

Wen aaare found both in the numerators siid itenoniinitlan. 

S. To multiply a fraction by an integer, divide the dBnomiilBtol of 
ihe fraction bjr Ihe integer, (if pouible ;) but, if tbut caiiuot be done, 
Bla]ti|ily the najnerator of the fraction by it. 

3. ir a projier fraction be multiplied by a proper IVactiou, Ibe |iio- 
_jct will he le« than cither the mukiplier or multiplicaml. Aud, if 
■nj number, either wholeor mined, be multiplied by a proper fraction, 
Ibc product will elwayibe lew than the mnltipliCBOd. ll leemi raihei 
paradoiical that the name miUliplicaiion ahould be applied to u aork 
khich really dimioiihes j when the word, Blriclly speaking, sigiiiliet 
■be incrcaiing of a iininber by repetition. But tbia sppnrent paradox 
■ill rSDish, whea we reflect that ibe muUiplicaliim Rfo frartiim muit 

MewarUy iacreaK the number of the parta into which Ibe vhnUthiag 

divided, aiid consequeutlj the value of each of these pans will lie 
^minished: 

Examples. 

(1.) Multiply 3i, — , and i of Ve, together. 

, " Tfoy-wcighl has its naine fmm Tfoyet, a town In Ills province of 
Cbampagiie iu France, novr iii the department of Aube, and wai in- 
ndnced into England by William the Conqueror. The Engliib were 
IbuHiified with tbis weight, because the pound did not weigh Minucli 
t» the pound in uie at that time in England. Hence arose the term 
ilVMT dn Puidi. which was a msdium between the French and ancient 
Bngliih iveiirhu. 
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Fi».3. = V.|i-|l. 

Then Vx|j.x{Xi^BUai, product. 
(2.) Required the product of ^ and ij* 
(3.^ What 18 the product of 574 by i| ? 
(4.) Required the product of m by 27« 
(5.) Required the product of 7j by 25. 
(6.) What b the product of j- of |, | of 15|> and A 
of 2? 

(7.) What is the continued product of — t -it and 

129ft ^ ^ 

(8.) What is the product of i of ^ of 15, and ti of 

Uf? 
(a) Multiply 7fl. 9in. by dft. llin. and that product 



(9.) Mult 
by 5n. 3ui. 



(10. If a board be 12fl. 9in. long, and 6ft. 7in. broad, 
how many square feet does it contain? 

(11.) If a closet be 17ft. 9|in. round, and 9 ft. 9in. higb» 
how many square feet does it contain ? 

DIVISION OF VULGAR FRACTIONS. 

RULE. 

Reduce mixed numbers to improper fractions ; complei 
and compound fractions to simple ones. Then invert the 
divisor, and proceed exactly as in multiplication. 

Note 1 . When it can be done, divide tlie numerator of tbe divideiMl 
by the numerator of the diviaor, and the denominator by thedeBomi- 
nator for the quotient. 

2. To divide a fraction by an integer, divide the numerator of the 
fraction by the integer, if possible ; but, if that cannot be done, mul- 
tiply the denominator of the fraction by iL 

3. If the denominators are equal, place tlie numerator Of iht AvtU. 
dend over the numerator of the divisor for the quotient. 

4. If a proper fraction be divided by a proper fraction, the quotient 
will be greater than either the divisor or dividend. And, if any wholei 
or mixed, number be divided by a proper fraction, tlie quotient wUl be 
greater than tlie dividend ; but, if a proper fraction be divided by s 
whole or mixed number, the quotient will be less than the dividend. 
(See the third note in multiplication.) 
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$, If any whole nnmber, greater than 2, be divided by itself less 1, 
the quotient will be a mixed fraction ^ and if this mixed fraction be 
added to and multiplied by the whole naqaber, the sua? aud product 
will be equal. 



Examples. 
54 



(L) Divide \ of b\ by 



119X 

54 378 189 



First, 4 of 54 a: I of l<< ss | dividend, and r:rrsa^si=TT^ divisor. 

119J o3o 418 

^, 418 « 836 80 

Then .r>— v—m — — ae 4-~— answer. 
189 ^1 189 *189 ""''^'''' 



2.) Divide |f by |. 
3.) Divide ^ by 6. 
4.) Divide ^ by 7. 
6.) Divide^ by Is. 

(6.) Divide ^ by tV 






(7.) Divide f of ^ by J of |{. 
(8.) DividelSJby JofTV 

(9.)Divide34iby^ 
(too Divide 51l?" by ^^ 



96 -^ 149i' 

(11.) Divide } of | of 6^ by i of } of 19. 

(12.) What number multiplied by | will give 15| for 
the product ? 

(13.^ What part of 108 is {^ of an unit ? 

(14.) What number is that, which, if multiplied by | of 
4 of 15|, will produce only I of an unit? 



THE RULE^OF THREE DIRECT IN VULGAR 

FRACTIONS. 

RULE. 

State the question as in the Rule of Three in whole 
numbers. Reduce mixed numbers to mpioipctiwR'^'^" 
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coDoplez and compound fractions to siniplc onet^ andthe 
first and third terms to the same denomination* Then 
invert the first term of the stating, and multiply the tliree 
terms together, and the product will be the answer. 

Examples. 

(1.) If i of a yard cost | of a j£. what will fg of an ell 
English cost? 

Firstfof ayard = iof 2s2{ of an ell. 
Then, i ell : l£. : : t^ ell. 
iXlX^ =a£.« 10*. 2^. answer. 

(2). If ^ of an English ell cost 10*. 3^. what will { of 
a yard cost ? Answer ^ 8 shillings. 

(3.) If ; of a lb. cost 7*. 9tf. what will 54{lb. cost f 

(4.) If A of f of 15 ells holland cost 2^^. whatwfll 
\ of 175 yards cost at that rate ? 

( 5. ) Bought 51 pieces of silk, each containing 35^ ells 
English, at 5*. 3i<f. per ell« what is the value of the whole 
quantity? 

(6.) Bought 14^ tuns of wine at 3«. Sfili. per quart, 
how much did I pay for the whole ? 

(7. ) If i of J of a yard of cloth cost J of i of a £. what 
will 179 English Ells cost ? 

(8.) At lid. per lb. what will llhhds. of ingar amoont 
to, each hhd. weighing 4cwt. dqr. Idilb. ? 



THE RULE OF THREE INVERSE IN VULGAR 

FRACTIONS. 

RULB. 

State the question as in whole numbers. Reduce mixed 

numbers to improper fractions, complex and compound 

fractions to simple ones, and the first and third terms to 

the same denommation. Then invert the third term of die 

&tMtwg, and multiply the three terms together. 



i 

^^^W24| abiHiDgs will pt^y for the carriage of a cwl, 
13T) miles, liow fur may 5) cwt, be carried for thi 

ruouey, 
^" Fi„,, 137i„.J-^'„..„dH™..Ji... 



fOTTlO) TROPOHTION IN VDLGAR FRACTIONS. 



, TheD, -cwt. ~S~™- ■• "t'^''''- 



1 , 1099 1099 .2-1 

-+ -J- + —=-^111. = "— m. answe; 

(2.) How many yards of matting, i of a foot wide, will 
be sufficieot to tover a floor tliat is 15i feet broad, aud 
27i feet long? 

(3.) How many yards of clotb at 5s. Qd. per yard, may 
I give for 67i yards of cloth at 4*. 3d. per yard, that I 
Djay lose nothing l 

(4.) What quanlity of shalloon, | of a yard wide, will 
line lU yards of clolli i\ yard wide ? 

(3.) If I have Si cwt. carried lo* miles for 4 
guineas, how far ought 91 cwt, lo be carried for the same 
money t 



ttPOUND PROPORTION IN VULGAR 
FRACTIONS. 



HULE. 

State the question, as in whole numbers, Redu 



I 



mixed numbers to improper fractions, coniplo 
pDund.fraolions to simple ones, and ihe lerms in ilie di- 
visors to the same denomination as those in the dividends. 
Then invert the terms, which are to be multiplied toge- 
ther for a divisor, and take the continued product of all 
the terms for the answer. 



Ejiamples 
of 
fo 

I 



iLj:ampies. 
I (I.) IfSil be the wages of 13 men loT '\\ ixis; 
trili bethe wages of 20 men for \vt\ tia-js''. 



L 
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First, 3i£»i£, 7|d.=Vd. and 15J=yd. 
tim,: £.3i :: Vm. 

Or <A««, 
First, 3i£==l£, 7id.«= yd. and 15 }=Vd. 

earn. 

Then, if Vm. : 'id.^^{je. 

com, 
12 «0 46 7 1288^ I ^ . 

13^15' ^T^"3>^?-^=it7-^="m^- ^*^'- 

(2.) What is the interest of 490fe Us. for7iyetn»lk 
4i per cent, per annum? 

(3.) If a footman travel 294 miles in 71 dajs cjt ISi 
hours long, in how many days, of 10^ hours eacb^ will 
he travel 147| miles ? 

(4.) Bought 5000 dealsy of 15 feet long, and 2| iacbci 
thick, .how many deals are they equivalent to, of 12} felt 
long, and Ij: inch thick? 

(5.) if 13i ells of cloth, | yard wide, cost 6| guiMai, 
what will 33i yards, ^ of an ell English wide, and of the 
same goodness, come to ? 

(6.) If 248 men, in 5i days of 11 hours each, dig t 
trench of 7 degrees of hardness, 23*2i yards long, 3^ 
wide, and 2^ deep ; in how many days, of hours long, 
will 24 men dig a trench of 4 degrees of hardness, 3371 
yards long, 5| wide, and 3i deep ? 

A PROMISCUOUS COLLECTION OF QUESTIONS, EXEACI8INO At* TBS 
PRECEDING RULES IN VULGAR FRACTIONS. 

(I.) What part of Sd. is J of 6d. ? . 

(2.) A gentleman bought 3 suits of clothes, contaia- 
ing 7| yards each ; the first suit cost lis. per yard, the 
second | of 17<. and the third i of 17«. what did the 
whole CQst him ? 

(3.) What number is that from which if 14{ be de- 
ducted, the remainder will be 47^ ? 

(4.) If g of a ship be worth 4000 guineas, what is the 
wboh worth I 
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\ (6.) Suppose a ship be worth 16,000/.of which nyahate 
irV; what part of her shall I have left if I dispose of J 

M■f^ of { of my share ; and what money is Uiatparf worth? 

' (8.) What uuQiber is that, from wliich if you deduct 

I of |, and tu tlie remainder add -Jj of 7^, the sum will 

Se45? 

i(7-) Suppose A can do a piece of work io 6^ days, B 
in do the same in 4i days, and C in 3i days ; if you set -J 
lem all at work tugether, in what time will they finish it? 1 
(8.) I have employed 5 people. A, B, C, D, and E,l 
poD a piece of work. Now I am told, tUat A, B, C, J 
Dd D, can hnish it in 13 days ; A, B, C, and E, in 1& 
nys ; A, B, D, and E, in 12 days ; A, C, D, and E, ia 
>fO days ; and B, C, D, and E, ia 14 days ; pray in what 
time may I reasonably expect to have my work done by 
ibeir all working together ; and, Eiippose 1 should wliih 

50 discharge 4 of them, which of them would finish the 
rork soonest, when left to himself? 
(8.) Areaenair has three cocks. A, B, and C, to let in 
yaler,aDd three others, D,£, and F, to discbarge it: — 
low, if A he opened by itself, the reservoir, whenemptif, 
will be filled in 6 hours ; if B be opened by itstlf, it will 
be filled in 8 liours ; and, if C be opened by ilielf, it will 
be filled ia 10 hours. Again, if D be opened by itself, 
when the reservoir is/all, it will be emptied in D honra ; 
jf £ be opened by iUeif, it will be emptied in 11 hours j 
luid, if F be opened by itsflf, it will empty the reservoir 
io 13 hours ;— in what time will the empty reservoir be 
3fffcrf.ifBllthecock8, A, B, C, D, E, F, are set open to- 

5 ether, supposing the weight of llie column of water in 
le reservoir, and the pressure of the atmospliere, to be 
sniform dnring the influx and efflux of the water 1 

(10.) What is the difference between I of Jola crown 
Md j of 1% of a guinea ? 

(U.) Multiply ^ of J of &=, ^^, 1^, and ■ of 17 
together, for the numerator of a fraction j and 
■~, -, -^, and 61i, together for a denominator, mid 
^liice the new fraction to its proper terms. 

m ^ 



PBOMIECtOUS 

■s ( 12.) Five boys, A, B, C, D, and E, put a notimBP 
ntarlilcH into u ring in order to play; but, a dispute lnp« 
pining amnngst them, A snatched \ of the marbles out of 
the ring; B suatcheU J of thoH oul o( his hand before ht 
got olf, xnd C, who was near, got ^ of the remaiader; 
D ran off with all A hud left in the ring, except A pun, 
which E got. — A andC, nut satisfied with what liiejgo^ 
jointly set upon D, and snatched ^V of what he had got 
iVoni him, of which number B, in the scutHe, got 4i and 
E the rest ; C snatched from E 4 of 'he number (le had 
then in hand, and A got Vt of what B had left. Here D 
observed, that he hnd got just as many marbles as he put 
into the ring ; and, if C \t outd give A ,', of what ht had 
got, and C likewise gave A -fj of what he had in hand, 
then they would all have equal shares. Pray how man]' 
marbles were first put into the ring, supposing each boy 
put in an equal number, and none were lost in the scuffle? 

(la.) A father had two sons ; to the eldest he left 45 
of bis estate, and -fj of the remainder to the yotingei 
son ; the residue was allotted to the widow ; now, if the 
elder son had £500 more than the younger, pray what 
was left for the widow, and what was the gentUman's 
whole estate worth ? 

(14.) If a wall of bll yards long, l'2^j feet high, and 
li brick thick, cost 342/, ]3«. building, what will awall 
of S4| yards long. lU feet high, and 2i bricks thick, 
cost at the same rale per rod ? 

(13.) The diameter of the earth is '7070 miles, andllie 
circumference ia 3} times the diameter : if a man of 6 
feet in height were tn travel round the earth, how many 
yards would his head go farther than his feet i 

(16.) A young man received 68/. 13*. 4d. which was f 
of \ of his elder brother's portion, and 'Si times his elder 
brother's portion was 1^ limes bis father's estate; the 
questioiiis, what was the value of their father's estate? 

(17.) Suppose the cargo of a ship to be worth 10,000/. 
and that^ of ^ of ^^ of the ship be worth i of 4 of tt ^i*^ 
cargo; wbatistlie whole value of the ship and thecargo! 

(18.) Required to Bnd the least three whole numbers, 
such that { of the first, ^'^ of ibe secomi, aaA ^^ if the 
t/iird, sbail all be equal to each ortiet 1 
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fl9.) A person left | of his property to A, ^'^ to B, | 
lo C, ^ to D, Jp to E, y-5 to F, and the rest, which was 
BOO/, to h'm executor; what was the value of the whole 
properly, and of each person's share? 

(30.) Hiiw man^ deals 12 feet long and 7ti inches 
broad will be required to floor a room 1\ yards long by 5 
yards wide, allowing for a vacancy 1\ feet long by 5 feet 
broad? 

(21.) There is an island 120 miles In circuit ; 7 foot- 
men all start together to travel the same way round if, 
and continue to travel till they all come together again : 
A goes 5 miles a day, B 61, C 7|, D 81, E 94, F lOi;, 
andGllJ. In howmany days will they all be togetiier 
a second time ? 

(23.) The hour, minute, and second hands of a watdi 
are together at 12 o'clock, when will ihey all be together 
a aecoud time ? 



DECIMAL FRACTIONS. 



Definilioii 1. Decimal Fractions, or Decimals, 
such as have 10, 100, 1000, &c. for their denominator; 
^us ■^, ^, i"s^, &c. are decimal fractions, and these 
are expressed by writing the numerator only, with a 
point before it on the left hand : thus, -I, -25, -225, &c. 

2. iV/ien the numerator of a decimal fraction is written 
without its denominator, it must always consist of as 
many figures as there are ciphers in the denominator; 
thus, ■^=■3, T^a="05, Tirea='006, &c. Hence the 
denominator of a decimal fraction is an unit with as 
many ciphers as there are figures in the decimal. 

3. Ciphers on the right hand of decimals make no al- 
teration in tticir value; thus, ■&, -500, -5000, &c. are 
decimals of the same value, for -T^=iai^^=¥i^%^i hy 
(he nature of vulgar fractions. 

4. Ciphert on the left Atinif of decimals decrease their 
value ; thus, -6, 03, -006, &c.=t*s> tbb. t^. &c. 

lis, SB well as whole niiaiben, drerr.ne in a ien-fo!d 
I the right hand \ ihercfoie dec'tm&\B\iB.i«\!n«. vuw 
; numbers, and are subject lott\e sa\\«Tu\m. 



™ 



90 ADDITION OF DECIMAL FRACTIONS^ 

5. A mixed number is composed of a whole number 
and a decimal, which are separated from each other bj 
a poiuty thus, 115*5 signifies 115-^. 

2. A mixed number, an 115*5f may be expressed thas, i^; sAso, 

^ ll.S-OOS 115005 11500-5 115005 . 

115*005= = = =— — , fitc. 

1 10 100 1000 ' 



ADDITION OF DECIMAL FRACTIONS, 



RULE. 

Place all the decimal points directly under each other, 
so that tenths may stand under tenths, and hundredth 
parts under hundredth parts, &c.yin the decimals; and 
tens under tens, hundreds under hundreds, &c. in the 
whole numbers. Then add them together as in whole 
number^ and from the right hand of (he sum point off 
as many figures, for decimals, as are equal to the great- 
est number of decimals in any of the given numbers. 



Examples, 

(1.) Add 574 + 3-75 +94-375 +'745+ 005405 toge- 
ther. 

5-74 

3-75 

94-575 

•745 
•005495 



104-615495 sum. 



(2.) Add 5.7l4+3'456+*543+17-4957 together. 
(3.) Add 3-764+47-5+-00857 + 37-5 together. 
(4.) Add 54^34+ •375+14-795+ 1-5 together. 
(5.) Add 71'25+l-749+ 17595 +31 together. 
(6). Add 375*94 +5-732 + 14-375 +1-5 together. 
(7.) Add •006+0057+3V^<^»-»--«0&941o«^thet. 
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SUBTRACTION OF DECIMAL FRACTIONS. 



*Iace the less number ondfr tlie greater, tlie points 
ler the jioints, tenths under tenths, hundredth parts 
ler hundredth parts, &c. in the decimals; and the 
ole numbers under those of tlie same d en oiui nation, 
en subtract as in whole numbers, placing the tteparat. 
point, ill the lemainder, directly under those above it. 

Examples. 
[1.) From 57-439 take 5!>a754. 



5I'50l40iiifference. 

[2.) Required the difference between 57'40 and 6'7G8. 

fS.) What is the difference between ■3054 and 3'075 i 

(4.) Required the ditterence between 1745-3 and n3'45 

(5,) What is tiie ditterence between seven-tenths of au 

It and 54 ten thousandth parts of an unit 7 

(6.) What is the difference between -105 and 1-00075 ? 

(7.) Whaiia the difference between 150-43 and 754.355? 

(8.) From 17M-7&4 take 376'4y47B. 

(9.) Take 75-304 from 175-01. 

(10.) Required the difference bctweenl7-541 and 35-40. 



lULTIPLlCATION OF DECIMAi FRACTIONS. 



Multiply the decimals, as if they were whole numbers, 
d from the product cut off so many decimal places a 
ere are both in the multiplier uud niultiplicaDd. I 
ere are not so many places in the product, supply the ] 
feet by prefixing cipliers to the left hand. 
•ToleJ. »'JieiianyJeciuialibtobamuUipVie4\i'jW.\W,\.'**>i^*- * 



1 
I 



02 MULTIFLICATION OF DECIMAL FRACTIOVS. 

remore tbe sepmratin? point so many places to the right hand as toere 
areciphan; thus, '543x10=3-43; aUo, -7 166x 1000=715-6, &c. 
S. What was observed \m tbe third note in malti plication of Tulgar 
fraction*, respecting a proper fraction, or mixed namber, is equally 
applicable to a pore, or mixed, decim&L 

Comiraeted Mmltiplicaiian of Decimal Fractions, 

RULE. 

Pot the Bill's place of the moltiplier under that place 
of the multipUcand which jou iDtend to keep in the pro- 
dact, and imttrt the order of all the other figures, tint 
IB, write the decimaU on the left hand, and the integen, 
if anv, on the right. In multiplying, alwajs begin with 
that ligure of the multiplicand which stands directly 
over the multiplying digit, and set the first figure in 
every product in a right line under each other to the 
right hand, observing to increase the first figure of 
every line with what would arise, by carrying 1 from 5 
to 15, 2 from 15 to 25, 3 from 25 to 35, &c. from the 
product of the two figures (in the multiplicand) on the 
right hand of the multiplying digit. 



Ex. 1. Maltiply 4-755 
by -374 

18940 
33145 
14205 



Examples. 

Ex««. MultipW •004735 
by -0374 



18940 
33145 
14205 



1 •770890 prod. 



000177089 prod. 



(3.) Mult. 473-54 bv '057. 
(4.) Mult. 137-541) by 75437. 
(5.) Mult. 3-7495 by -73487. 
(0.) Mult. -04375 by -47134. 
(7.) Mult. -371343 by -75493. 
(8.) Mult. 49-0754 by 3-5714. 
(9.) Mult. -573005 by "-000754. 
(10.) Mult. -375494 by 574-375. 

Examples under the contracted rule, 

(1.) Multiply 2-38645 by 8-2175, and let there be only 
four places of decimab retained vn lVi« ^^tq^xx^x.. 



mq DIVISION OF DECIMAL F 

Cenlratltd irrty. 
8-386*5 
5713.8 



. (2.) L«t &4.74B4367 be multiplied by 4-72'1753, I 
fening only five places of decimals in the |in>duvt. 
. (3.) Multiply 475-710564 by -341(f4<J4, retuiningthrM 
decimals in tb« product. <i 

(4.) Multiply 3754-4078 by -734576, retaining dii 
decimiils in tlie product. 

(a.) Let 4745670 be multiplied by 761'4549, and ri 
Hire only tbe integers in the product. 






DIVISION OF DECIMAL FRACTIONS. 



Divide as in wbole numbers, am) from the right liami 
of the quotient point off so many figurea for deciinaU ua 
the decimal places in the dividend exceed ihose in tbe 
divisor; but, if tbe quotient does not contain such a 
Dumber of figures as is equal to the excesi, tbe defect 

I tuust be supplifd with cipliers to the left hand. If the 
number of decimal places in the divisor should be more 

, than those of the dividend, annex so many ciphers to the 
dividend as will miihethem equal, and the quotient will 
be integers till all these ciphers are used ; after which, 
jou may continue the quotient to any assigned degree of 
exactness, by subjoining a cipher continually to the last 
remainder. 

IIULE 11. 

Make the divisor a whole number by removing; the dc- 
kciaial point to the right hand of it, and remove the deci- 
mal point in the diiidend the same number of figures lo- 
[wards tbe right hand as the point in the divisor has been 
Jf there be uol a sufficieiU namNiM o^ Si'gi.w* 




M KTISIOV OF DBCIMAL niACTIOirB. 

IB ibc dmdcwit •■pply the defect with cipfaers. Then 
dhkie ms n whole aumben, and the qaotient will conUia 
as Baoj decimal places as are used in the dividend. 

CamirmeUd Diruion rfDecimml FrwctionM. 

RULE. 

la diTisioB, the first figure in the quotient must always 
possess the same place with that figure of the dividend 
under which the unit's place of its product stands. 
Having thns determined the value of the quotient figures, 
making nse of so many figures in the divicor, ieckonii|^ 
firwm the left hand towards the right, as you iaf end-to hare 
in the quotient. Let each remainder be a new dividendiUii 
far every such new dividend, leave out one figors to the 
right hand of thedi^isor, observing to carry for ^incMUe 
•f the figures cot off, as in contracted multiplicatioB. 

Note. Wbca tbere we not to maoj figures in the divisor sS are 
icqvired to be in the qwnient, begia tbe dhrisioo with mil the flgares 
as weeJ, sail eoaSinae H till the Doiaber of figures in tbe divisor U 
equal to the nnssberof ignres remaiaing to be found in the quotient, 
after which use the oontiactioo. 

Examples* 
Ex. 1.) Divide -475321 (Ex. 2.) Divide 475*321 

hv 97-453. hy -97453. 

9r*«5S;)^75;d9l0000(*0Otf774 •974535)475-39100;00(4e7-74,&C 
S55090 855090 

7.VI660 754660 

724890 724890 

427190 427190 



I 



S7378 fcm. 37378, &c. 

(3.) Divide 17-543275 by 125-7. 
(4.) Divide 143754*35 by '7493. 
(5.) Divide -000177089 by -0374. 
(6.) Divide 16 by 960. 
(7.) Divide 12 by 1728. 
(8.) Divide 47*5493 by :)4-75. 
(9.) Divide 74-3571 by -00573. 
(10.) Divide -3754 by 75-714. 

Examples under the contracted rule. 

(1.) Divide 7>4'347385 by 61'34775» and let the quo* 
tieift coAlaio only three places of decimals* 



VART I.] BBDUCTION OP DECIMAL FRACTIONS. 

CoKtrartcd waj. Cummon aay, 

— 61-54775 fil-34775 

B1'3477S)75*-3*T 385(12-286 61-3ir'r5)764-3-n38M)0(1M9i 

J40B5 I4l)8fi 988 ^ 

1BI7 jsirwes 

S90 aso 483W 

38 SB 3,^a750 

I 1 54910(1 

(2.) Divide 69 by -74571345, and let tlie (juotieiit cg»l 

tun Tour places of dtciinala. ' 

(3.) Divide 17493-407704062 bj 405-783209, and I^ 

the qDotieut cootain lour {ilaceii of decimals. 

■ (4.) Divide H8-187437 by 8-4765618, nod let tbj 
quotient contain ten places of dcciinah. 

■ (&) Divide 47194379457 by l4-7a49&, and let lid 
^notieot contain as many decimal places as there will iT 
nitegers in it. 

REDUCTION OF DECIMAL FRACTIONS. 

Proposition 1. To reduce a vulgar fraciion to a dtdJM 
>nal fraction of equal value. 

RULE. 

Annex ciphers to the numerator till it be equal to, oi 
greater than, tlie denominator : then divide by the deno< 
ninataraa in division of decimals, and the quotient will 
I be the answer. 

I Hole. Bfr. Cnluin, at pagfl 162 of Sit Isaac iVfoFlrni'i Fliiiiona, 
,'llie following mMhod for rndudnga rractlan, liaving a prime nc 
I (iir iti deuDmiaator, into a deciiDii]. Leljgbe proposed: thiin, by i 
I ingin the cOQimoii wafjlilltlie remainder buomes a aingle figure, we 
^ illDll have ,^'03148^, forthe complete quotient; and this e<)UBtinn 
mtildplied by the numetalor 8, -ffill give ^=-21586^, and, ifthijbc 
; nib5tituledintbeliietequBlioiirar^,»eshBlil]iife^-0S448!75Bfi^. 
' Again, multiptytheequalioobye.andiiwili give ,<>,— -SOGSd^Sanj^; 
; then, by substiliitmg, as before, ^='03418S75BGai)6Sg65517^, St.c. 
. ufsr u you plrnse. 

' Prop. 2. To reduce numbers of diffyrenl denomina- 
) lions, coini, weights, measures, £fc. into decimals *. 



will ^^ 



* T)iB decimal Uble> orcniii, we 
by tbe rules given id Chi« piopositii 
£-9i, Itc. The use oflha tables 



leasurej, Jcc.arecalculai 

IB in Tabic I. ISBliilhn^ 

the 9\.\» e-Bjm-i'Ve. 



M KSDVCnON OF DECIMAL' FRACTIONS. 

RULE I. 

Reduce the given money, weight, &c. into the lowest 
denomination mentioned for a dividend ; then reduce the 
integer into the same denomination for a divisor : the 
quotient produced bj this division will be the decimal 
required. 

RULE II. 

Write the given denominations, or parts, regularly 
under each other, proceeding from the lowest denomina- 
tion to the highest ; let these be the dividends. Oppo- 
site to each dividend, on the left-hand, place such a 
number for a divisor as will reduce it to the next supe- 
rior name, and draw a line between them. Begin to 
divide with the uppermost numbers, and write the quo- 
tients of each, as decimal parts, on the right hand of the 
dividend nest below it. Divide this mixed number by 
its divisor, and so on till they are all used, the last quo- 
tient will be the decimal required. 

Prop. 3. Tojimd the value of any decimal fractitm in 
ike known parts of an integer. 

RULE. 

Multiply the given decimal by the number of parts con- 
tained in the next inferior denomination ; and, from the 
ri^ht*hand of the product, point off so many figures as the 
given decimal consists of. Multiply the remaining deci- 
mals bv the parts in the next inferior denomination, an^ 
from w)iat results cut off as before. Proceed thus till you 
have brought out the least known parts of the integer, and 
then the several denominations, on the left.hand of the 
decimal points, will express the value of the decimal, 

Examples to Proposition 1. 
(1.) Reduce i to a decimal fraction. 

8)7'0O0(-875 answer. 
60 
40 

(2.) Reduce ^ to a decimal fraction. 
(3,) Reduce ^ to a i*' ' ' ^t^"c,\.\wi. 
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REDUCTION OP DECIMAL FIIACTIONS. 

(4.) Reduce J to a decimal. 

(5.) Reduce ^ of ^ of I to a decimal. 

(6.) Reduce 15 t4 to a mixed decimal. 

(7.) Reduce -^f to a decimal. 

(8.) Reduce t^t to a decimal. 

Ejampletto Prop. 2. 

(0.) Reduce 18s. 9^d. to the decimal of a pouad. 



By D/(. Tables. 

oi=-oo3ia5 

3 =-0125 


Bj( rule a. 

43 - farlhing.. 

SollS-Sl«5ihil'ling). 


IB iti==-94(16a5 









960) 9O3-OO00O0 ( ■9\a6i5 

(LO.) Reduce 7^. &{d. to the decimal of a pound. 

(H.) Wliat decimal partof apouiid is three half-pence 

(12.) Reduce 4s. l-y\d. to Ihe decimal of a pound. 

(13.) Reduce 1 oz. 11 dwt. 3 gr. to Ihe decimal of a 
-pound Tro)'. 

(14.) Reduce 2-t grains to the decimal of an ounce 
Troy. 

(15,) Reduce 5 oz. 4 dr. Avoirdupois to the decimal 
of a pound Troy. 

(16.) Reduces cwt.1 qr. 141b. to the decimal of a ton. 

(17.) Reduce 2 qr. 16 lb. to the decimal of a hundred- 
weight. 

(18.) Reduce 5 lb. 10 oz. 3 dwt. 13 gr. Troy to the 
decicaat of a hundred-weight Avoirdupois. 

(IS.) Reduce 1 qr, 1 n. to the decimal of a yard. 

(30.) Reduce 2 qr. 3 n. to the decimal of an English ell. 

(21.) Reduce 14 yds.2ft.6^ in, lo the decimni ofitra^le. 

(22.) What decimal part of an acre is 1 r. 37 poles i 

(23.) What decimal part of a hogshead of wine la 
2qts.l pint? 

(24 ) Reduce 3 bush. 3 pks. to the decimal of a chal- 
dron of 32 bushels. 

(39.) What decimal part of a year is 3 w. d. 7 bra. 
reckoning 365 d. 6 brs, a year ? 
K 



p, 



r DECIMAL FRACTtOKI. 



<38.) Reduce 2-45 sbiUiogs lo llie drcimal at'a£. 
(27.) Reduce 1-014 ruoda to [liu decimal of an actc. 
(28.) Reduce n6-U jardi to t|it decimal of a uile. 



Exampki to Pmp. 3. 
HtO.) Required tbe value of '69125 of a pound st^bUi 



ft 

^^^^V qn. i'OtXXIO JiatL-(r.'J{iI. 

^^^K(30.) What is the value of -7575 of a pound vtcrKtig.. , 
^^^Bf31.) Required the value of ■754a6of a shilliug.' 
^^B!(82.) What is the value of'aTdof a guinea? 
^^■'(33.) WliRtisthe value of ■4'd75ofBhuDdred-weigbt? 1 
^^^■(84.) What is the value of -175 of a too Avoirdupois? 
^^F (35.) What is the value of -05876 of a pouad Aroir- I 
((upoi». 

(3(i.) Required the value of -02675 of a pound Troj. 
(37.) Required the value of -075 of a yard. 
(38.) Required the value of -475 of au English ell. 
4SB.y What is the value of -04535 of a mile ? 
K*0.) What is the value of -6375 of an acre ? 
'<41.) What is the value of -574 of a hogshead of beer T 
- (42.) What is the value of -4285 of a >ear ? 

(43.) Required the sum of -475 of a pound and -37* 
□fashilliug. 

(44.) Required thesum of -373 of an inch arid '751 of 

(45.) Required the difference between •» of a mile aod 
■375 of a furlong. 

(48.) Required the sum of -(125 of a cwt. and -20835 
of a ton. 

(47.) Required the sum of -175 ton, -195 cwl. ■145qr. 
and < 15 lb. 
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DECIMAl. TABLES 


COIN. WBIokT. A>-D Mii^S.RE. 




TABLE I. 
English coin. 
1£ Ihe Inltger. 


2 

1 


■06-25 
•041800 

■021)833 


12 
11 
10 
tl 

7 
6 
5 
4 
:i 
2 
1 


■025 

■0-22016 

■02iJii:i3 

■01875 

•010006 

■OI-liU3 

■0126 

■010416 

■008333 

■0OU2.i 

■004166 

■002083 


19 
18 
17 
16 
\% 
14 
13 
13 
tl 
10 


■93 
■9 
•B5 
-8 
•75 
"7 
•65 
•fl 
•55 


-Si. 

D 
8 
7 
6 

5 
4 
3 

? 




fcc. 

45 
4 
33 
3 
25 
2 
13 
I 
(15 


TAB 
Thoy- 
lIL. tb 
Ouncea 
Pen re i 

m. 

10 
9 

a 

7 
li 
6 
4 
3 
2 
I 


LE 111. 
Weight. 
e 1 leper. 

Table II. 

•041680 

■0375 

■03333-J 

■02Dlfl8 

■025 

-020833 

■016666 

■0125 

-008333 

■004 l«t 

■0020B3 

•ooiaio 

■001730 
■001562 
■001389 
■001215 
■001042 
■000868 
■000604 
■000521 
■000347 
■000173 




TA iLfc IV. 
Avoird.Wt. 
lewt.ihelnieK. 


6 
S 
4 
3 

a 


■0*23 
■020833 

■oieeee 

•0120 

•008333 

•004166 


3 
2 
1 


■75 
'23 


14 
13 
12 
11 
10 
9 
8 
7 
(1 
5 
4 
3 
2 
1 


-125 

■110071 

■107143 

■008214 

-08028i; 

■080357 

■0714-20 

■0625 

■053571 

-044B43 

■03.^714 

■0207H6 

■017857 

-008928 


3 

2 

I 


Dtamalt. 

■003125 
•00-20833 
-0010116 


12 
11 

10 
9 
8 

7 
C 
f> 
4 
3 
2 
1 


TABLE n. 

Eng. Coin, or Le 

Meas.lShilliD^ 

I Foot the Inte 


ng 


Me, 
6 


-5 

■416668 


■333334 
■26 

■letiBBO 
■11B33S3 


I Uz. tlie Integer. 

Penny-weights, Ike 

same as shillinss 

. in lhe,firsl Table. 


8 
7 


■004464 
•oo:t906 


r- 


K'i 


^ 




!■ 




•000418 
■00027B 
•00Q139 

TA iirE V. 

Avihuoup.Wt. 

lib, the Integer, 

bccmaU. 

■4375 
•375 
■3125 

■1876 
•125 
■ 0G25 

-03216 

■027343 

■023437 

■016531 

•016G25 

■011718 

■007812 

■00390G 



TABLE VI, 
Liquid Mea 
~ I he Integer. 

100 -smazb 

no 1 -35714-2 



IT. 



■03fi714 
-031746 
•027777 
■023809 
' -019841 
-015873 
011004 
•007936 
•00 39B8 

■001984 
•001408 
■000!)»2 

•no»49tt 

A Hogshead th> 



•476190 
-317460 
•158730 
•142857 
-126984 
■111 111 
■0U5238 
■079305 
■003492 
■047618 
■031746 
•015873 



MEASUBE. 

Liquid and Dry. 

I Gall, or 1 Qiwrfn] | 

ihe Integer. 



D*€imalt. 

■09375 
•06-26 
-03125 



■0234375 
•015625 
•0078125 



■005859 
-003906 
•0019 53 

TABLE VIIL 
Long Measure. 
1 Mile the Integer. 



•511364 
■454545 

■397727 
■340909 
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THE RULES' OF PROPORTION IN DECIMALS. 

K*>tc. The eiamples foUowing are promiseaooily arranged to ck^ 
ercise the scholar in the Role of Three Direct, InvertOy Onoipottid 
Proportion. &c. Dedmals have the same propenies as whole aui- 
ben. the only difficulty being in pointing off the dedmals, a i qie tlti os 
of the rules already given would, therefore, be saperfloous. 

(1.) If 3*75 yards of cloth cost S$. 9d. what will Wi 
yards cost ? 

First, 8s. 9d.=*4375 and S57| yds.=«a7'5. 
Tdt. £> yds. 

i-75 -4375 : : 257-5 

^ 257-5 

^. £. s. d. 

3*75)112-65625(3004166, &c=50..0.. 10 answer. 



(2). If I cwt of tobacco cost 4/. i8#. how much mty 
1 Imit at the same rate for -7/. ? 

(3.) Bought 3*5 yards of cloth for 2/. 14«« 3i, what 
must I (;ive for 27*75 yards ? 

(4.) Sold 75i chaldrons of lime, at lis. eyU per chal- 
dron, n hat is the amount ? 

(5./ A goldsmith sold a taokard for 10*6/. at the rate 
uf 5«. Od, per oz. ; what did it weigh ? 

((>•) If 12 men can perform a piece of work in jlO0| 
days, itt how many days would 20 men perform the iianiet 

\l^) lu 754^^4 ^^^1^> ^^ 4s, 4d* each, how many dol* 
lars, at 4s, 5^. each ? 

(B.) If 5400 bricks be required to pave a yard, when 
the bricks are 5 feet long, and *25 broad, how QSiiy • 
wiU be required of *75 foot long and ^ foot broad ? 

(1>.) If 1 buy 14 yards of cloth for 10 guineas, how 
many elU Flemish can 1 buy for W3*875/. ? 

(10.) If 1 j. 02. of plate cost lOs. Mid. what will atcr- 
vice, weighing 327*61875 oz. cost? 

(II.) How many yards of flannel that is oe English 
ell in width, will be sufficient to line a cloak, containing 
18( yards of cloth J yard wide ? 

(12.) If 248 men in 60^ hours dig a trench, contain- 
Jtt^ I3if24} solid yards of earth, how man^ men in 1188 
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hours, will dig a similar trencli, containing 26460 solid 
yards of earlli ; the earth being cast at the same distance 
from these men as the former ? 

(13.) If 2 men can do 125 rods of ditching in 65 
days, in bow many days can 18 men do 242-^j rods ! 

(14.) If Jof J^ofasbi|> be worth 147/. lUSrf. what 
b Uie nhole worth ? 

(15.) If a piece of Arras han<;iiig be 6^ yards long, 
and 4 yards broad, bow many square ells Flemish are 
coDlained therein ? 

(16.) If a wedge of gold, weighing 17^ lb. Troy, he 
worth Q19il. what is the value of 1 -^ grain of that gold 1 

(17.) What will be the expense of tiling an out.houae 
that is 273-5 feet long, and 51 '7& feet broad, with tiles 
at lis. lOid. per thousand, supposing every square of 
tiling to lake up 1000 tiles ? 

(10.) A man, with his family consisting of 4 persons, 
usually drink 7'B gallons of beer in a week, how much 
would they drink in 22*5 weeks, if the family were lo 
be increased by 3 persons ? 

(19.) I agreed for llie carriage of 2'5 tons of goods 
2'l> miles, for -07^ guinea, what is that per cwL for a 
mile? 

(20.) If a traveller perform a Journey iu 35'5 days, 
when the days are 13'025 hours long; in how many 
days of 11'9 hours long would he perform the same 
journey t 

(21.) The earth turns round on its axis from west to 
east in 23 hours 56 minutes, and the circumference of 
every circle on its surface is supposed to be divided into 
360 degrees. At the equator a degree 09-07 English 
miles ; at Madras, Barbadoes, &c. 67-1(1 Bnglisb miles ; 
Bt Madrid, Philadelphia, &c. 52-85 English miles; and 
at Petersburg 34-53 English miles. How niauy miles 
per hour ure the inhabitants in each of thrse places car- 
ried front west to east by the rerolution of the earth on 
its axis 1 

(22.) Goliath, the Phifistine, is said to have been li\ 
cubits high, each cnbil 1 foot 7-1G8 inches English, wha^t 
was his height in English feet ? 



CIRCULATING DErlMALS. ^^^| 

CIRCULATING. OR REPEATING DECIMAtS. 
Dffiniiion 1. Whcu llie (lennn)iiiatnr of a viilq^ar Trac- 
tion, ill its lowest terms, is net com pounded nf 2 or 5, or 
doth, Ihc deciaial produced from such a vulgar fraction 
will be infinite ; it is called a npefind, or circulating dt- 
cimal, from a continual rcpelitinn of the same figures. 

2. A single repeltndla a decimal, uhere only one figure 
repeats, as '222, &c. or -3333, &c. and these may be 
cKpressed by putting a mark over the first figure, llius 
■222, Ac. tuay be denoted by -2', and -3333, &c. by ■»'. 

3. /I compound repetend biia the same fieurea circti- 
latinj alternately, as -aTSTST, &c. or ■!)7235723!, ftc. 
and these maybe dwtinguislied by marking llie first irnd 
hist a-peatin^ figure. Thus, 'SIST, &c. may he ifrihen 
■5'T, and '57233723, &c. -5723'. 

4. Pure rqietmds are such as have no figures ill (hen) 
but what belong to the repetend, as -S', -5', ■4'73', At. 

6. Mixed rtpelends are such as have ciphers or ^ignjfi- 
canl figures, between the repetend and tlie decimal point, 
or such as have whule numbers to the left hand of tneit^ 
cimal point, as -04', •07'5:j', -473', ■337'»', fi-5', 4-3'76', 4c. 

6. Dissimilar repetends are such as begin at ditferefll 
places from the decimal points, as -2'53', '475'2', &c, 

7. Similar repetends are such as begin at an eonal 
distance from the decimal points, as ■35'4', 2'75'34', arc. 

8. ConltrminoKs repetends are such as ead at the saint 
distance from the decimal points, as 125', '3'5^, Ac. 

9. Similar and conterminous repetends arc such as 
begin and end at the same place after the decimal points, 
as 53-27'53', 4-63'25', and ■4G'33', &c. 

REDUCTION OF CIRCULATING DECIMALS. 
Proposition 1 . To reduce a pure repetend to its egui' 
valent vulgur fraction. 

BULB 1. 

Make the given decimal Ibe numerator, and let tht 
denoniinalor be a nunibrr consisting of so many nines 
(18 there are figures in the repetend. The terms of this 
fraction, divided by their greatest common nieaaure. 
will give the least equivalent vulgar fraction required. 
Prop. 2, To reduce a mixtd te^ietend to its ojuitid " 
m/gtir/rection. 



r<}uitig&^^^ 



ST I.] KBDUCTIOH or CIRCULAIIKO DECIMALS. 10£ 

RULE. 

From the given mixed repetend subtract the finite 1 
[iires for a numerator, and lo the right liand of ho I 
my nines as there are pure repcteDds, anccx so Dianf I 
jlhers as there are finite decimaU for a denominator. I 
icn reduce thii fraction to its lowest terms. 

Note 1. An; Guile decimal may be cnnsidered at iiiGnite bj ' 
ikiiig ciphen to recur ; Ihus '3a='3500l)D0, &c. 
I. IF Buy circulating ilecimBt have a repEtend of any aumber of g 
ares, il may be coasiciered as having a repetend of twice or ihriM 
It Dumber of flgores, or any multiple thereof. The number i-SST, 
Ting two repetendii may be cousldered a« tiaving ■ repelEnd of t 

6. 8, 10. &c. plates. Thus, >!-35'7'=a-35'75T=2-35"I576T^ ' 
U"J5751ST', !iC. Hence any nuiobet of diuimilar repelends may -i 

made similar and contermiiiMiB. 

S> If any circulating decimal have a repetend of m 

nre, it mayba transformed into anothEr decimal. Iiavin^a repetend I 

the amc number of flgures ; Ihns, ■5'T='57i='57d'7', at ' ' 
l'r86'=3-478'5T=3'4785'7a'=3'47857'85'. 

4. Wbea say circulating deeimal bs« a repetend of more than ot 
;uTe, it cannaf be trunsrormed Into another deoimal, (laving a great . . 

let! mimber of figure* at pleasure; but Ibe tiev repetend miat | 
irajE contain either the mine numtier of places as the original 
ad, omMQe muUiplt thereof. ThuB,-i'T='5T5'='575'T=-575; 
75T5TS'! Or, -S'r=-5'737'=-5'75757', according lo the ( 
Ae. But. -i'T nerer can be equal lo ■5'75', for then j; wonld be 
IUbI to^, wliich evidently il not the case. The truth of sny of 
« precedlog nolea may be eiamined by turning the givan repelends 
to Ibeir equivalent Tulgar fractious, and comparing them together 
r the latter part of Mole 3, Prup. l:;. Vulgar Fractioni. 

5. Any series of nines, infiiiilely cnniinued, is equal lo unity, or 
■e, in the neit left hand place. Thus, -999, &c. ad inflnituiii,= l; 
1999, fcc'=-l; also 00999, Jccr^-Ot, and A-999, kc.=6. 

An; Bamber may be multiplied by H, 99, 999, ka. by anoeaiog 
I many ciphert to the right band of it as (here are nines, and then 
ibtraeting it from ilSElf, thus increased. Thus, 

147x0=1470—147=1383, 147x99=14700—1*7=14553, 
and 1 47 X 999t= 1 47000—147= t468S3. 

7. Any nomber, divided by 9, 99, 999, &c. will be equal to the 
im of the quotients of the same number continually divided by 10, 
DO, lOOO. 4ie. Thus, 

4S5 42-5 , 4-aa , •4*5 , , . , ., 4*5 _ ,, ^ . 

To +-ro- +io +-i^-^'- •"' '"^"'"""' T "'*^- ""* 

485 -i-'S - 000435 ,__ _^ ,_,e,_.,.._ «3 

1000 '''lOOO 1000 ' 
ence. iloppeari that every recurring decimal is a geometrical nties, 
ecreasing, ad infioilum, and (be equivaleDli vu\^t tiacliotvVn «v,v^ 
cu/rfnf ilecifnal j'l t'^ual lo the sum uE sucVi ft tci\e«. 



ad iHflultum ;;=—-- ^ ■4'25' } 



IM SUBTBACnOH OF CIBCULATIIIO DVCIIIAU. 

Exmmples. 
(1.) Add -125', 41'd3; 1*7148'. mod 8*6'4\ topther. 

•lf5' ^ -1C6' = •195'553555di»555' •-.. 5555 

4-l'63 = 4*163'16' = 4*1€316316316S16!' •••. Sl€S 

l-TliT = 1T14'571' = l-7l4'57l437l437r •... 4571 

2-5-4- >= t-545'4' =: f545'45i54545454' -..• 5i54' 



Thetmenm 8-548'54470l3169r mm Ucmrrg. 

(«•) Add e7-S4'5'+9^6l'+-«o'+17^r+-5', toge- 
ther. 

(3.) Add •4'76'+3-754'3'+d4-r5'+-5T+-ir8tf,to. 
gethcr. 

(4.) Add-5'+4-3r+49>45'r+*49'54'+'r34&',toge- 

(5.) Add •l76'+42-5'T+-»ra3'+-59'45:+3-76'4', to- 
gether. 

(6.) Add 1651'64' + 1470'4' + 4-d'5' + M-81': + 
4-ri2345a', together. 

SUBTRACTION OF CIRCULATING DECIMALS. 

RULB. 

Make the repetenda siinilar and conterminous and sob- 
tract, as if they were finite decimals ; only observe^ that 
if the repetend of the subtractor be greater than the re- 
petend of the subtrahend, the right-hand figure of the 
remainder must be less by unity than it would be, if the 
expressions were finite. 

Note* If either the subtrahend or sabtractor be finite decifiiibf 
they nust be made nnular and conterminous with ciphers. 

Examples. 
(I.) From 11*47'5 take 3-457'35'. 

DimmMar, Similar, Siinilar trnd eomtermmcm, 

liars' = 11-4757' = ll'475'7576T .... 571 
S-45T35' = 3-457'35' = 3'4.57'35735' .... 734 

Thi true di^^BTpnce 8>018'40021' onetocarr^. 



MOLTir LIGATION OFCIRCULATtNO DECIMALS. 

(■2.) From 47-53' take l-?'5r. 
(3.) From n-5'73' take 14-57'. 
(4.) From 17-48' take 1-2-345'. 
(S.) From 1-12T&4' take ■47'384'. 
(6.) From 4-75 take -375'. 
(7.) From 4-794 take ■17'44'. 
(8.) From 1'457' take -3754. 
(9.) From 1-49 37' take -1475. 

laULTIPLICATIONopCiaCULATINGDEClMA 

GENERAL RULE. 

Turn the decimalt into their equ'tvaltnt vulgarfracliotu 
and Jind the product of tKcit fractions: then tmn the via 
gar fraction, expressing the product, into an equivalftit 
^eeimal fraction, and it will be the product required. 

OB, 

Proposition 1. WA^n the right-hand figure of the 
"mvhiplitand it a sittgfe repetend, and the multiplier a 
Jinite number. 

Rule. Id multiplying, increase the righi-Iiand figure of 
each reaultiiiE line by as many units as there are uiues in 
the prottuct of the first figure in that line; and the right- 
hand figure of each line will be a repetend : make them 
all end at the same place, and then add them together. 

Prop. 2. When the mul'iplicand is a compound re- 
petend, and the multiplier a finite number. 

Rvle. Set the repeating figures in the multiplicand 
twice over, multiply the second period meolally, and carry 
the tens, contained in the product of the lel't-hand figure, 
to the product of the right-hand figure of the first period ; 
then multiply the rest of the figures in the multiplicand as 
in common multiplication. Proceed thus with each figure 
in the multiplier, and every product will contain a repetend 
of the same number of places as the repetend in the mul- 
tiplicand ; lastly, make every product conterminous to- 
wards the right-hand before you add them together. 

- Kote. It B posgible for Itie prodocl of Iha re|M;lend to corahl of a 
uoDiber otniaM; if ever this should happen, incieaw the v\o&v>0.<i^ 
tJie right-baod Bgare of the first period bj aa uoA. 



I SICLTIPUCATION or CtBCriATIKG DECI]|||^^ 

Prop. 3. n'btn tkr tmUipHcand itafinilt nvmbtr, end 
tht righl-luindJigtiTt in the nuHiplier a tinglr rtptlati. 

Rii^e- Moltiply byllie ctrcnl&tiog figore, as ifitwcie 
» finite digit ; divide this product bv 0, and coatiDuelbe 
ijuotient till it brcomes a siagle circulate, if the prodnct 
does not divide even by 9. Proceeil with the remainiog 
figures in ihe multiplier (if any) as in commoD niulliplici- 
tion, taking care to set the first figure of the first product 
exactly under the rei>ealing figure in the multiplier. 

Prop. A. Whtn tht multiplicand U a finite number, 
and the mulliplitr a eomwon rrprtmd. 

Rule. If the mullipUfr be a mixed repetend, Kubtntcl 
llie finite decimal from it, and the remainder will be ■ 
new multiplier, uitb which proceed as in conmion tnulli- 
plictition, and add Ibe Beverstl products together, Then 
set the lefl'h and figure of tliis sum under its third, fourtii, 
fifth, &c, figure towards tlie right-haud, according as (lie 
repclend coosists of two, three, four, &<:. places, and tlie 
rest in order after it : proceed thus, till the left-hand 
figure of tlie sum falls hevoiid the right-hand figuK. 
Lastlv, collect these numbers into one sum in the onlirr 
ihey are placed, and mark as many figures for s rep«- 
tend as the repetend of Ibe multiplier consists of. 

Note. lEthe multiplier be a pure repelend. proceed eisctljr intta 

orUiepiacin- Ihe left-baui) fignre 



Prop. 5. fVhen the muttipficand and mitlliplier are 
each a tingle eirculate. 

Rule. In multiplying by the repealing digit, tncreaic 
Ihe right-hand figure of Ihe product by as many units ns 
it contains nines; divide this product by 9 lill it recur*, 
and Ihe quotient will be the product of Ihe rrpetend. 
Proceed v^illi the finite numbers, if any, as in Prop, I, 
taking care to set the first figure of the first product 
Kffy under the repeating figuvem VW wuXviv^t 
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Prop. 6. When the iHuIliplicand 
}**d, and the multiiilier a tingle rect 

fcRale. Aft«r having mulliplieii b^ the repeating figui 
e a fiuite digit, aa directed in Prop, 2, divide the pn 
luct by t>, tilt the quotient lecurs, oris 9utlicieiitl<rexactJ 
rrocetd with the finite numbers, if auy, iutbe very saiT" 
Uanoer as direeted in that Prop, taking care to set tl 
first figure of the first product etactly uuder ihe repeal 
*^g figure iu thcaiultiplicr. 



a compound rept*M 
■ing digit. 



Prop. 1. Ulim the multiplicand ■'* a tingle, and iX^ 
miUtiplier a compound repefend. 

Rule. If the multiplier be a pure repetend, proceed »i 
in Prop, 1. If it be a mixed repelend, siiblract the finite 
llecimal from il, and the remainder will be a new miilti- 

Elier, with which proceed as above. Then set the left, 
and figure of the sum under its third, fourth, fifth, &c, 
'figure towards the rigbt-band, aa directed in Prop. 4. 

Prop. 8. When the multiplicand and multiplier are 
tach a compound repetend. 

Rule. If the multiplier be a. pure re|>etcnd, procteii 
Qi in Prop. 2. If it be a mixed repetend, sublract the 
finite decimal from it, and the remainder will be a new 
multiplier, with whicli proceed as above. Then set the 
left-hand figure of the sum ui>der its third, fourth, >iftb, 
e towards the right-hand, as directed in Prop. 4. 




Examples. 
The general rule needs n 



I example. 



Examples to Prop. 1. 

(2.) Mult. •37-54' by 14-73. 
(3.) Mull, 4-753' by 7-437. 
(^.) Mulr. -30705' by -0473. 
C5.)Mult. •14732'byl407. 
(6.) Mult. -37643' by -7140. 



a|3 MULTIPLICATIO 



B CIRCCLATINO DB< 



Examples to Prop. % 



HR) MbH. ■ir'33' by 3-51. 



99m . 
91 9' 66"!! . 
liJ'06'5O . 



(7.) Mult. -STM' by i:'43. 

(8.) Mult. 4-73'5' by 7-349. 

(a.) Mult.4-l'42B57'byl79: 
(10.) Mulr. 7-14'93' by 6'43. 
(11.) Mult. •40705' by 7*M9. 



Rrroduct l-64Ur 



Exanptei to Prop. 3. 

(13.) Mult. 1-475 by J ■754'. 
(14.) Mult. 173-715 by 3-7545'. 
(15,) Mult. '37504 by ■7153'. 
(10.) Mult. -57554 by '1735'. 
(17.) Mult. -37493 by -757'. 





Exampkt to 


Prop 


4. 


(IS 


) Mult. 4-573 by aTS' 


(19,) 


Mult. 4'573 bj -S'/S' 




4-.^13 




4-J73 


ffTsr 


■97a 




■3-7y ^m 


3 










3146 




a^Bes ^H 


■s^x 


ae* mult. 32011 




Ssoii ^H 




1S119 




13719 ^" 












\-iaui6 




1-114875 




noti -- S6 




1114.. 815 




170 .. 11 Xc. 




1 . - 71 S 




1 .. 70ifc. 














Produ 


ii-Tieysi'onewM 


Prorfoct 1-71B33'9' «nc lo cam. 



(20.) Mult. 4-7167 by 3r543'. 
(21.) Mult. 47-IB37 byO07'&'. 
(22.) Mult. 4-37685 by l-TMaS'. 
(23.) Mull. 371473 bj -TbaU'. 



MULXIBLICATION: OF CIRCULATING DECIMALS. .113 

Examples to Prop. 5. 

(25.) MnU. 4*67' by 2-46'. 



(24.) Mult 3-456' 
by •4«5' 



917283'33 

1920'37 

6193'33 

1S826'666 



03 4«. 

33 

66 



(26.) Mult 3-745' by 1-47'. 
(27.) Melt. 5-7195' by 1-788'. 
(28.) Mult. 3 7532' by •8425', 
(29.) Mult 714-32' by 3-456'. 



Product 1'47100'37' one to carry* 



Examples to Prop. 6. 



f30.) Mult. l-4'56' by 4-23'. 
id "period, 
l-4'56' .. 456 
4-«3' 



9)43'69'S6, &C, 

48'54' ...854 

29'12'9 .• 129 

58'25'82 .. 582 



(31.) Mult. -573'4' by 1'563'- 
(32.) Mult. •41'32' by 1*432'. 
(33.) Mult 3-7'534' by •3757. 
(34.) Mult 7-00'430' by 4-7005'. 
(35.) Mult. 5-43715' by -37053'. 



Product 6*165'66' one to carry. 

Examples to Prop, 7. 

(36.) Mult. 45*13' by •2'45'. 



45*13 

•2'45' 



2«566' .. 66 

18053'3 • -^ 33 J-onc to cany. 
.9096'66 .. ^63 



I 



Il'05766'666'6 ^c. 

11057666 4<. 

11057 Jc. 

11.4(.c. 

ll-0'68735402' 



(37.) Mult. 3-537' by 2'4'6' 
2*4'5' 
3-537' 2 

2-43 — • 

. 2-43 new molt. 

10613' •• S3' 



113' •• 33"> 
l'\ .• 11 > 
^'65 .. 55 > 



14151 
707555 

8-59680'0 4<. 

85968 ^. 

859 Jc. 

8*6836'3' 



Tbis repeteod is found as the last. 



This repetend is found by continmng the figures, &c% 

(38.) Mult. •47053' by 1'73'5'. 
(39.) Mult 3-4573'by 54v'&^' 

L3 



F. 
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r 



ExampUi (« Prop, 

(*a) Molt. 7-ri-by 197 

m- - tt 



Id period. 
■ISr "897 7'T9'. 



<■ .. 09) 



S-4W000 art 

«S95 Arc 
9 itc 



B-I7+ 3S'4M ifc. 

227+3 etc. 

S37 SCc. 

aefc 

2-a&7IW 



F 



• TbaniaDr th«repctend. inihe Sd eianipte.Prop.^, aiiiiiUl" 
IM •mmpto in Ihi* Prnp.. conitsls of an inlinice Dumber of mi 
f«c the Dot« in AdditLoD d( Circulalia^ Decimali. 

(J2.) Mult.4-ail'3T bj ■I4957'3'. 
(43.) Mull. 6-T149'3' by 4■^S3&^, 



DIVISION OF CIRCULATING DECIMALS. 



GENERAL RCLB. 

Turn ikf dtcimals into their ejuijalent trulgarjractiimi, 
mud Jind lAe fioticnl of thrse Jraelions : then turrttk 
rnlriirjh>cti«n, er^rftting the qmtient into on equivakttt 
dtfmMi jrattion, ontf it uili be the quotient reqwrtd. 

OR, 

f*r»^. I. When tht dividend it a single, or compomd, 
rtprltnd. tnd Ike disifer a finite numbar. 

Rule. Diiidp, «s if bolh the numbers were tinile; 
only^ instead of brining down cipbera, bring donn the 
i«l>«kting figure, or ligurea, and conlinue ibe quotient till 
it rt))ettls, or is sufficienUy exact. 

frop. 2. H'hen the dieisvr is a tingle, or compound, 
reftlendt ond the dividend a finite numba: 

RuIp. If the divisor be a mixed repetend, annex as 
nitiny timbers to ibe right-band of the dividend as there 
• rv purr repetcuds m the dirisor. Write this dividend 
ui</ ditiior in lb«oi(iCT of (Uviai«a-, uuder these 



12 



ese wjto 
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Ihcma second time, each removed so maa;y figures towards 
the right-baad as ihereare pure repeteodsio Ihe divisor; 
subtract each lower line from that above it, and the re- 
nninderH will be a uew divisor and dividend, both finite 
Dumbers. If the divisor be a pure repetend, the dividend 
mli/muat be subtracted after the ciphers are annexed to it. 

Prop. S. Wktit both the diviior and dividend are 
tingle, or compound, repetendi. 

Rule 1 . If they are dissimilar mised repelends, make 
Ihem similar and conteraiinoua, and subtract the finite 
numbers from each of tliem, the remainders will be a. 
Qew divisor and dividend, both finite numbei-s. 

2. If the divisor and dividend are both pure repetends, 
make them conterminous, und divide them like finite 
numbers. 

Note I. If one number be a pure, and (he olhera nited, rsjiettad, 
(Hithoiit any whole number,) by makiug them sJmHar, the puie ru- 
petend will liecorDe a mixed aae, and coniequentl; the first part of 
the preceding rule will diseover the true quntjeut. 

fi. If one number be a pure, and the other a mined, repeteiid, 
(composed of a pure repetend and a wliole numhcr only,) maie them 
lus. Slid subtract the whole number from the pure repetend 
Ld it. for a ncwdlviiOTor dividend j ttiicn proceed as if boUi 
rs were finilE. . 

Examples. ^ 

The general rule aeeds do example, V 

Examples loPrap. 1. ^ 

(2.) Diiide 34-318' by 179S. ' 



(I.) Ditide SS-ff by 137. 
137)56>6'666666)'4'136253' 




•793)24'31'8'lBI8IB(13-a704I3, 



(3.) Divide 75403' by 14-25. 
(4.) Divide 4-3173' by 075. 
(e.) Divide 14-93Tfi' by 1-788. 
<fi.) Divide 43-575' by -00456. 

Examples to Prop. 2. 
(T.) DiTiaa8-S968by -M'S'. (8.) Divide fgg5 by -aST-. 

Inir quotient. qimHau 

■ti'5-)9'596800(35oa4. -a97')fi-S95oi)0(7-7195'4' 



-3*3)8-510832 new dniilcnd. 
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(9.) Divide 47-845 by 1*7'69'. 
(10.) Divide 36178 by 3-75'3'. 
(11.) Divide 17-342 by •45678'. 
(12.) Divide -37463 by l-4'235'. 

Examples to Pirop. 3. 
(13.) Divide 13-61'69533'-by4-2'W. 

First, 4-2'97'=4-29'72'=4-«9'72972' 



4-297«972 
42 

New dtDWor 4-2972930 



13-5'16953S' 
135 



13*5169398 new dmde^ 
true quotient, 
4-2972930)13-5169398000(3-l4'5' 

^ Rem. 1953315 



(14.) Divide •4'5' by -118881'. 

First, .4'5'='45'4545' 

quotient, 
'11888])*4545450000000(3*8235294^ &c. 

Rem. 13986 



(16.) Div. •4'76' by -3753'. 
Here •4'75'«:-47'54^ 

true quotient, 
•37'53')-47'54'(l-26' 
3 4 

•3750) •4750 new dividend, 

250 rem. 



(16.) Div. 3T53' by •2'4'. 
Here 3-7'53'=3 r'53753' 
and •2'4'=*2'4242^ 
2'42424')3-7 53753'(l5^484» &c. 

3 



•242424)3-753750 new dkidend, 
56784 rem. 



(17.) Divide •367'2' by 49*6'736', 
(18.) Divide -164' by • 6'. 
(19.) Divide -3' by •57'6'. 
(20.) Divide 4*5'732' by -7'. 



PRACTICE. 



PRACTICE. 

Dtfinition. — Practice has its iiftme from its daily use 
amongst merchants and tradesmen, being an easy and 
caocise method of working most quefltiona that occur in 
trade and business, and is onlj a contraction of the Rule 
of Three, when the first term is an unit. 



A Tabk of the aliquot Paris of Money. 


0/0 Found. 


0/ SMIi.g. 


.. d. £. 


.. d £. 


d. 


10 = ^ 


1 3 _ V, 


6 _ T 


6 8 = 4 


1 = A 


I =, J 


6 = i 
4 = 1 


10 = -A 


3 =4 


8 =,i 


2 =i 


3 4=?: 


74= V. 


u=i 


2 6=1 


8 ■= A 


1 =t'. 


2 = A 


s -A 


f=" 


1 8 = T5 


■* =^ 


1= A 


1 4=,., 


3J=A 


i-g 



Rule 1. /fAen Wie price t* lut than a penny. Mul- 
tiply the given quantity hy the uumber of farthings con- 
tained in the price, and the prodnct will be farthings, 
which reduce to pence, shillings, and pounds. 

.Role 2. When the price is an aliquot part of a ihUling. 
Divide the quaoiily by the aliquot pari, and that quo. 
tient by 20. 

Rule a. When the price ij pence and farthings, and 
they no aliqnol pari of a thilling. Divide the given quan- 
tity by some aliquot part of a shilling, then consider 
what part of tliis aliquot part the rest is, and divide the 
quotient thereby; this quotient, added to the former, 
will be the answer in shillings, which divide by 20. 

Rule 4. ffhen the price is more than one shilling, but 
lessihan two. Let the given uumber stand for shillings, 
and work for the pence and farthings hy the preceding 
rule!. 

Rule 5. When the price is any number of shillings 
las than 20. Multiply the quantity by half the price, 
double ibe 6rst Bgun in tbe pTodttfttlos t&)i&!Aa%«v ^^'^ 
the rest of Ibe product will Uc b 
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Rule 6. When the price is shillings and pence. 11 
they are ao aliquot part of a pound, divide the quautit^f 
by that aliquot part, and the quotient will be the an- 
swer. If they are not an aliquot part, multiply the 
quantity by shillings, and take parts for the rest. 

Rule 7. When the price is pounds and shillings. Mul- 
tiply the quantity by the pounds, and proceed with th( 
shillings as in the foregoing rules. 

Rule B. When the price is pounds, shillings, pence, am 
farthings* Multiply the quantity by the poubds, and 
work for the rest by the preceding rules. 

Note. When the given quantity consists only of 1, 3, or 3» 6giiTes 
proceed by the 1st, Sd, 9d,or 4th Prop, of Compoand MultipUeation 

Rule 9. If there be a fraction in the given quantity 
work for the whole number by some of the preceding rules 
and find the produce of the fraction by multiplying th* 
price by the numerator, and dividing the product by th< 
denominator; then add them together for the ansWer. 

Note. If the price be poands; shillings, .and pence, or poanda«shil 
lings, pence, and farthings, and if the quantity of things does notei 
ceed 1000, proceed by the 5th Prop, in Compoand Multiplication. 

A Table of the aliquot Parts of Weights and Measures, 



AVOIRDUPOIS WEIGHT. 



Of a Ton. 



cwt* 
10 
5 
4 
2i 
2 



I . 

a 
I 

I 

T 
■I 

8 
I 

TV 



Of a Cwt. 



qr. 



2 or 56lb. 

1 or 28 
16 
14 



7. 

I 

I 

7 
i 



Of \ Cwt. or 56Z&. 

lb. 



28= i 

I 

I 

7 

I 



14 = 

8 = 

7 = 
Of a I Cwt. or 2Slb, 

lb. 

14 : 

7 



z 
1 

T 

I 

7 

3i= J 



4 = 



Of a Pound* 



oz, 
8 
4 
2 



I 
I 

I 

X 



ART I.] 
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Table continued* 



TROY 


WEIGHT. 


CLOTH MEASURE. 


Of an 


Ounce. 




0/a Yard. 


dwU gr. 






qr. n. 


10 


SSI 


X 


2 = 4 


6 16 


s^ 


I 
T 


1 = i 


6 


= 


1 
T 


2 = i 


4 


= 


I 
T 


1 = tV 


3 8 


= 


I 
S 


0/ an English Ell. 


2 12 


= 


I 


qr. It. 


2 


— — 


I 

T-5 


2 2 = 1 


1 16 


•~~" 


I 
TT 


1 1 - i 
10 = 1 


Ofa 


DwL 


' 


-1 1 

1 "5^ 


gr- 


1 




12 


s=s 


I 


Of a Flemish Ell. 


8 


= 


I 
T 


gr, n. 


6 


= 


X 

7 


1 2 - i 


4 




I 


1 = J 


3 


= 


X 


3 - i 


2 


• 


X 

T4 


2 = i 
1 = t't 


LAND MEASURE. 


Of a French Ell. 


Of an.Acre. 




qr. n. 


r. p. 






3 = i 


2 


= 


X 


2 = |. 


1 


= 




1 2 = i 


32 
20 


— . 


I 


1 - i 
3 = i 


16 


= 


X 


2 TT 


8 


=:i 


X 


V = ^v 



Rule 10. When the given quantity is of several deno- 
motions. Multiply the given 1>Hce by the highest de. 
imination as in Compound Multiplication, and take 
irts of the given price for the inferior denominations of 
e given quantity^ and the sum wiil be the ttu^ n^^i^^ 



Esamplea to Rale I. 
( l.) What cost 4715 yards 
of tape, at irf- per yard 1 

41*7 IS 




Esamplet to Ru/e U- 
(5.) 425 yards at \i. 

S|0)3|5-S 



(12.) 354fttUrf 

Id. 1^1354 



^1 : IS = 5 
(a.) 3749 atlrf. 
(7.) 498 at l{d. 
(8.) 3741 at 2rf. 
(9.) 674 at 3rf. 
(10.) 1749 at 4d. 
(11.) 1731 at 6d. 
ExamfUt to Rule FIT. 




9|0>316 ; 104 
£l : 16 ■■ lOi 

(13.) 5714atli(/. 
(14.) 142 at 1^. 
(15.) n49at2irf. 
(16.) 134 ftt •l\d. 
(17.) 5794at2i(/. 
ha.) 1749 at 3Srf. 
(19.) 574at3§d. 
(20.) 1749 at 9\d. 
(21.) 749 at *U. 
(22.) 1749 at ^. 
(23.) 3749 at 4id. 
(24.) 173at6(i. 
(25.) 146 at 5irf. 
(26.) 3741at6jrf. 

Examples to Rvie IV. . 

*'*'"9, (51.)674atiad. 

(ij2.) 675atl3id. 

SiO)4S5p : 1 « t_vi.'^ 494a a*. taW- 

^«7 15 i 1 ^^ 



(37.) 4719 at B\d. 
(38.) 1747 at 8|d. 
(39.) 4954 at »d. 
(40.) 7l43 8t9i(/. 
(41.) 494at9|(/.' 
(42.) 374 nt 9id. 
(43.) 471 at iW. 
(44.) 3761 at lOW. 
(45.) 4967 at \Q\d. 
(48.) 4971 atllrf. 
(47.) 6794atllid. 



^^^ 


^ 


1.] PRACTICE, m 1 


574at 131rf. 


(75) 479 at 19rf. 


495atl4</. 


(76) 371atl9|<f. 


5714 at 14irf. 


(77) 471 al IB^d. 


37latl4|(/. 


(78) 579 at 19jrf. 


4714 at I4|rf. 


(79) 47 1 at 20rf. 


3710 at, ]5</. 


(80) 3741 &t20id. 


174 at I5irf. 


(81) 494 at 20Jrf. 


4749 at l&irf. 


Im) 379 at 20|rf. 


374 al 16|rf. 


(83) 4981 at 2ld. 


4»B at 16<j. 


(84) 376 at2ij(/. 


3714at le^rf. 


(85) 3741 at 21irf. 


6714 at ^a^d. 


(86) 495al2l|rf. 


404 at 16|^. 


(87) 6047 at 22rf. 


3761 at i7d. 


(88) 5931 at 22^rf. 


494 at 17irf. 


(80) 432 at '2-2id. 


875 al nU- 


(9(1) 641 al 22Jrf. 


57iM at 17|rf. 


(91) 7194ata3d. 


1 4954 at I8d. 


(92) 5407 at 33|rf. 


371 al Iflirf. 


(93) 714 at 2ii\d. 


579 al W{d. 


(94) 4984 al 23J<£ 


3751 at ]8|(f. 


(95) 4935 at 23ld. 


£jraaip£!s 


to R«h v. 


.)42Sal6i. 


(91) its Bt 7i. 


iai|5 


!«■ 


10.. 


£Msm 




15i. 


t) 475 at 2s. 


(107) 704 al Us. 


t) S79 at 3». 


(108) 427 at 12*. 


>) 1754 at 4». 


(100) 140 al I3i. 


1 ) 1788 at 5«. 


(110) 371 ai 14». 


2} 1789 at 6i. 


(Ill) 495ail5.. 


1) 414 at 7s. 


(112) 3741 at 161. 


I) 6413 a^ 8*. 


(113) 794 at n«. 


i) 7184 at 9*. 


(114) 494atief. 


li 844 at lOs. 


(115) aliuvst, ^ 


1 


rt 



(Ufl) 8764 pair of gloves 
at 2f. 6tt. per pair. 

- f>. <d. |||3ru 



ExampUi to Rule VL 



(118) «60 at S«. e<f. 

(119) 663 at 4«. 10(/. 

(120) 824 at 13*. 4</. 

(121) 71S at 6f. 8(/. 
(123) U2 at 7f. 6<f . 

Esmtpki to Ruk VII. 



(117) 3620 bushels itSt-M. 



i|0)it3fflo 



£,616 

(123) 1740 at 6<. 8A 

(124) 3741 at 4«. ftf. 
(12ft) 493 at 3f. U. 
(126) 74L at &(. 9i. 



1468V nlue at St. 
St02 6 Talua at 6t. 

3e.lSB84 fianiwrir. 

(120) 7ft4 at 42. 2(. 
(ISO) 371 at -hi. 3k. 

(131) 149 at 0^. 4(. 

(132) 374 at 10/. b». 

(133) 191 at 12/. 6». 

(134) 174 at 3/. 7». 
(136) 612 at 6/. B<. 

(136) 140 at 7/. 0». 

(137) 360at2/. 10». 

ExampUt 
(147)45l4at2/.l7«.7id. 

2 

90S6 value at 91. 
S611 4ditlo«tl6h 
eu U aittostli. 
7 ditto BtCd. 
I id. 



G lil lis 17 ditt 
l^lll IS 4 3di 



£13005 19 3 



(128( 436 at 2/. 7<. 



BTO *alae at 81. 
130 lOmiu>t6i. 
21 ISTaJaeatli. 

^.102! S answer. 
(193) 344 at 2/. 111. 
(1311) 192at 3/. 121. 
(UOj 361 at 4?. 13*. 

(141) 412 at5/. 14(. 

(142) 372 at 2/. 15*. 

(143) 741 at 1/. 16*. 

(144) 314atl/.17«. 

(145) 471 at 1/. 18*. 
(L4(j) 374 at 10/. 198. 

to RkU Fill. 

(148) 471 at &/. 14*. 9^. 

(149) 3714 at 2/. 13i.li; 
(l&0)415at4/. 11*. 10ft 
(161)341at5/. 13f.9^. 
(152)7494atl0/.17*.lW 
(153) 34121 at ll/.14#.ei 
(154)7261 at 14/. 11*. 64 



r 



Ejcamples to Rule IX. 

(1S5) 37^8^ at 3/. 16i, 6d. 
l5s.6<]. the price 3749 



6 C three times ditto. 11S47 

563* 6 

1 S 343-8thsofdLlio. 6d.|ll l87 9 

93 14 

Nole. Jof 3 times the price Is the J add 1 B 3i 

■am* a! 3 times \ nf Ibe price, or |, ■ 

*y the nature of tractions. ^.14153 17 9i Amu. 

(I56)371i 0X21. 14». 7j<f. jl (l59)4759TVat4i.l5j.9^. 
C157) 40171 at4/.18s.l0!d. (160)574^ at 19/. 11*. 6rf. 
(158) I375Jal2/.19s.ll|(i.|| (161) n4a,VaU/.l9<.Wjrf. 

Examples to Rule X. 

(162) What is the value of IScwt. Iqr. 2llb. of tobacco, 
at at. 19i. \ld. per cwt. 



I 



1£5 18 6 vbIuboF IBckL 
^ lb.U| 1 14 HiTslueoftcwt. 
3ilb, jl 8 8J-75ditioor7lb. 

jib. n * IJ '875 ditto of S^lb. 

T|'g8^i ditto of ^Ib. 

^.laa 7 aj ■6in; aoiwer. 



(163) 19cwt.3qr.lllb.ofbops,af4Ml».9d.perci 

!(1G4) 19cwt. 3qr. ISlb. of sugar, at 2l. 4». 8rf. per c\ 
(105) llcwt. Iqr. lelb. of soap, at 3/. Is. pet cwr. 
(1 68) 9cwt, 3qr. 1 Olb. of treacle, at 1/. I8». 9rf. per cwl. 
iV (167) flton 13cwl. 3qr. 19ib. at 14/. lbs. Brf. per ton. 
' (168) 3qr. lylb.lOoz. at 11/. 12s. bid. percwt. 
'160) 74oz. 2dwt. 12gr. of silver, at 4s. ll^d. peroz. 
^170) A pair of chased silver salts, weight 7oz. ndwt. 
lit 8f. llw/. per OE. 

m2 



IM TABS AND TBBT. 

(171) 57I0X. I4dwt. 16igr. at 3/. lis. 9id. peroz. 

(172) What is the rent of 725a. 2r. 19p. of land, at 
2/. 1 U. 9d. per acre ? 

(173) 51a. 3r. I5p. at 4/. 10». per acre. 

(174) 97a. 14p. at 3/. lU . lOif. per acre. 

(175) 514yd8. 3qr8. 2n.atl7«. Bid. per yard. 

(176) 125 ells Eng. Iqr. In. at 1/. Us. f^d* per ell. 

(177) What cost 17 French ells Iqr. 8n. of BhismIs |i 
lace, at 3/. lOt. Hid. per ell ? 

(178) 349 Flem. ells Iqr. 3d. of holland, at 1/. lltM. 
per elL 

(179) 475 yds. 3qr. 2n. at 1/. 14«. tAd. per ell Englbb. 
(130) 375f ells English, at 1B«. 11^. per yard. 



Note. If arare examplet be wanted, recourse may be haA to tkt 
Klb of Pamlt» Part 111. Citm II. 



TARE AND TRET. 

Definiticna. 

1. Tore on^f TVff are practical rules for deducting 
certain allowances made by merchants and tradesmen in 
selling their goods by weight. 

2. Chross Weight is the whole weight of any sort of 
goods, together with the box, barrel, bag, &c. that con- 
tains it. 

3. Tare is an allowance made to the buyer for the 
weight of the box, barrel, bag, chest, wrappers, &c. 

4. Tret is an allowance of 4lb. in 1041b. for waste, 
dust, &c. ^ . 

5. Clcff^ or draughty is an allowance of 2lb. for-mry 
3cwt. made by the seller to the buyer, that the weight 
may hold good, when sold by retail. ^ ^ j^ 

6. buttle is when part of the allowance is deducted 
from the gross. 

7. Neat Weight is what remains after all allowances 
are deducted. 

Proposition 1. When the tare is at so muck in ik 
whole gr09$ weighty tofintf **' neat ton^M* 




TARE AND TBET. 



Subtract the tare from llie grusa, and the remainder 
will be the neat weight. 

Prop. 2, When the tare is at so muck per box, bag, 
barrel^ S^c. tojtnd the neal weight. 

Rule. Multiply the number of boxes, bags, &c, by 
tlie tare, and subtract ihe product from ihe gross. 

Prop. 3. When the tare is at so much per hundred 
iiieight, I o find the neat weight. 

Rule. If Ihe tare be an nliqiiot part of an cwt. divide 
Ihe gross weight bv the alr<]uot part, aud the (luolient will 
be the tare to be deducted fruiii the gross. If the tare 
be not an aliquut part of a cwt. first take some aliiiuot 
part of a cut. and then part of that part, &c. according 
to the nature of ihe question, tlic sum of the quotients 
belongiug to these parts will be the whole tare, which 
deduct from ihe gross. 

Prop. 4. The gross weight of any sort of merchandize 
giuen, to find the neat weight, when tret it allowed with 

Find the tare, as before, and subtract it from 

>, the remainder will he the suttle. Then, divide 

will be tlie tret, which 



I^Hittle by2f1, and the 
sditet from the sullle. 

Prop. 5. The gross weight ofani/ sort of merchandize 
given, to find the neat weight, when lore, tret, and doff, 
are allowed. 

Rule. Find the Deal weight by the last rule, and call 
that the second suttle. Then divide the second sutlle 
by 16it{ and Ihe quotient will be the cloff, which deduct 
from lire second suttle. 



Note I. Thesbafe 
■■Stb.forcierjr3cw).. 

by dividing Scwt.i 
dlviwr nhen any i 
bouse, the fallav^iDg bIIc 



B wilt only five Ihe 



S36lb. by 2 ; bene 



T»lly.t 



: oF doff is madf. At Ihe Ciislom- 
-B are made upoa goodi imparled, riz. 
less than 1 cwX.-^lW), huoi \ W ^t*v 
M 3 ^^ 



IM TABBANDTRBT. 

•—31b. from 2 to 3cwt.— 41b. from 3 to lOcwt — 71b. fh>ni 10 tolScvrt* 
—and 91b, from 18 to 30c wt. and npwardi. 

/ 2. There are other alloiiratices, such as breaks which is iometimaat 
so much per hhd. bag, &c;; and damage, whioh is so miicbiiitlMwlMle 
for any part of the merchandize which may have received injory. 

Examples to Proposition 1« 

(1.) What is the neat weight of 6 hhds. of itbbaceoj 
each weighiag 12cwt. 3qr. lllb. gross, tare m the whole 
9541b. i 

cwt. qr. lb. 
la 3 11 28)854 

4)50 14 



77 10 whole gross weight. 



i*Mi*> 



** •• 7 2 14 Ure. T a 14 



69 1 24 neat weight 

(2.) Required the neat weight of 97 bales of sUk^ eack 
weighing 349ilb. gross ; tare in the whole Scwt, Iqr. 151b. 

(3.) Required the neat weight of 29 hhds. of tobacco, 
each weighing 14cwt. 8qr. 17lb. gross; tare in tbewbok 
15471b. * 

(4.) In 43 bags of cotton, each weighing 3c wt, Iqr. 
ll|lb. gross, tare in the whole 77ilb. what is the neat 
weight ? 

(5.) What is the neat weight of 4hhds. of sugar weigh* 
ing as follow, viz. 

No. cwt, qr. lb. lb. 

1 •... 5 3 11 Tare 25 

2 .••• 4 1 10 .... 18 

3 •••• 7 2 14 •►*. 37 

4 •••. 9 1 24 .... A3 



Examples to Prop, 2. 

(6.) What is the neat weight of 12hhds. of tobaeciv 
each weighing 5cwt. 3qr. 141b. gross; tate per bhd* 
S7lb.t 



TARE AND THET. 



ID 2 whole gr09» weigh! 
10 1 16 tare. 

CO 13 neat weigbl. 



1 



^.) Required the neat weight of 19 casks of iDdigo, 
«ach weighing 4cwt.lqr. l!)lb. gross; tare per cask 37lb. 

(8.) Required tlie neat weight of 47hhda. of tobacco, 
weighing 14';cu'I. Iqr. lllb. gross ; tare 751b. gier hhd. 

(9.) la 19 bags of pepper, each 84ilb. gross ; tare per 
bag44lb. Iiow many lbs. neal ? 

(10.) In 75 l>ales of silk, each weighing 254lbs. gross, 
tare per bale 141b. how many Iba. ne»t? 

(11.) What is llie neat weight of 354 barrels of figs, 
each weighing 124lb. gross ; tart lllb. per barrel ? 

Examples to Prep. 3. 
(12.) What is the neat weight of 7 barrels of tigs, each 
weighin(i; 2cwt. Iqr. 12lb. gross ; tare Sllb. per cwt. ? 



» 



I 



(13.) Required the ueat weight of 29 barrels of pot- 
ash, each weighing Icwt, 3qr. 18lb. gross; tare 121b. 
per cwt. 

(14.) Required Ihe neat weight of 15 casks of argol, 
weighing gross 97cwt. 2qr. 151b. tare 15ib. per cwt. 

(IS.) Required the Rent weight of 19 barrels of an- 
diovies. etcii weighing Sfilb. giosi ; tare 1 l^lb. per cwt. 

(16.) Required ihe ueat weightofnhhdi. of tobacco, 
each weighing 4cwt. 3qr. 141l>. gross ; tare VAb. (leccwt. 



128 TARB AND TRBT. ';,t 

Examples to Prop. 4. 

(17.) In 7hhds. of sugar, weighing gross 47c>vt. 2qr. 
4lb. tare in the whole lOcwt. 2qr. 14lb. ; tret 4lb. per 
104, how much neat weight ? 

cwt. qr. lb. 
47 2 4 gross. 
10 2 14 tare. 



96)36 3 IS tuttU. 
1 1 19 tret. 



S5 1 S7 neat. 

(18.) How much neat weight is contained io 12cwl;. Sqs. 
19lb. gross ; tare in the whole 37ib. ; tret 4lb. per 104? 

(19.) Required the neat weight of ISchestsof sqgai, 
each weighing 7c wt. 3qr. 191b. gross; taxe 12U>* per cwt 
tret 41b. per 104. 

(20.) Suppose lOilb. per cwt. tare, and 4lb. per.KMlhi 
tret, were allowed on 19 casks of prunes, each 4cwt« 
Iqr. 14lb. gross, what would be the neat weight I 

Examples to Prop. 5. 

(21.) Required the neat weight of 45hhds. of tobaeco,^ 
weighing gross 224cwt. 3qr. 20lb. ; tare 25cwt. 3qr.; 
tret 4lb. per 1041b. ; clofF 2lb. for every dcwt. 

cwt. qr. lb. 
2^4 3 20 gross. 
So 3 Otare. 



26)199 QOsuitle, 
7 2 18 tret. 



168)191 2 2 second suttte.' 
1 l5^cloff. 

190 1 14^^ neat. 



(^2.) In 7hhds. of tobacco, each weighing gross 5cwt. 
Sqr. 17lb. ; tare lllb. per cwt. tret4lb. per 104; cloff 
21b. for every 3cwt. how much neat weight ? 

(23,} The neat weight of 5 pasks of currants is re* 

5 



I,eacb iveigliing 7civt. 3qr. lllb, groSs; late 2qr. 
^Ib. per cask ; Iret 4lb. per 104lb. and clofi' Sib. per 



CLASS II. eiereising all the Propotitions. 
i.) Bouglit 19cwt. Iqr. 'il\h. gross of tobacco it 
pLf, at 6/. Os. id. per cwt. neat, and 12cwl. aqr. l»lb, 
BOSS ill rolls, al 5/. 17*. 8(/. per cwt. ; tlie ture of the 
brtner was U9\h., and the latter 48^1b. ; wliat did the 
tobacco stand nie iii '! 

I (35.) Bought 17ihbds. of sugar, each lOcwt. Iqr. ' 
i.4lb. ; tDtelWi. percwi. ; tret 4(b. per lU4lb. ; what Ml 
the value al 1/. 12^. per cwt. ueat t 
I (26.) Bought 7hhd3. of treacle, each weighing; 4ewl. 
Iqr. 17lb. gross; tare 17lb, per cwt, ; break mb. per 
Ind. ; aod diioiage in the whole SUSIb. ; what is the value 
•t U. 17*. 6rf. per cwt. ueat ? 

I (37.) Id 29 parcels, each weighing 3ewt. 3qr. l4lb. 
froBs; tare 8lb. per cwt.; tret 4lb. per 104lb. ; and cIolT 
Sib. per Scwt. ; how much neat weight, and what is the 
nlue at a guinea and a half per cwt. neat 1 

(380 l'''^ neat value of a hhd. of Barbados sugar 
was 4/, 14«. lid.; the custom and fees 2i, lU. id,t 
freight ll. 1», 6d~ ; factorage 5s. »(/. ; the grosa weight 
was Ucwt. Iqr. 151b. ; tare lljlb. per cwl. : pray what 
Was the sugar rated at per cwt. neat in the bill of parcels? 

(29.) In 7hhds. of oil, each weighing Scwt. 2qr. 1 4lb. 
grossj tare 21lb. percwt. ; how many gallons ueat, and 
vbat is the value at bs, 4c/. per galloti t 

(30.) 1 have imported 87 jars of Lucca oil, each con- 
taining 57 gallons ^ what came the freight to at &t. 'id, 
per cwt, ueat, reckoning lib. in lllb. for tare, and 7|lb. 
of oil to gallon? 



I 




ISO »IliPLE INTEREST. 



INTEREST. 

Definition 1. Interest is the premium, or mooeji 
which one person allows to another for the use of toy 
sum of money for a determinate space of time. 

2. ne principal is 'the iboney lent 

3. The rate per cent, is a certain sum, agreed on be- 
tween the borrower and the lender, to be paid for tke 
use of every £100 in the principal for a year. The 
greatest legal interest, in England, is £b per cent 

4. The amount is the principal and its iutereat added 
together* 

SIMPLE INTEREST. 

Dejtnition. Single Interest is the money arising froa 
the principal only, though such interest should rennrii 
unpaid for any number of years ; thus, if the interest of 
lOQL for 1 year be 4/. it will be 8// for S years. &c« w 
2L for half a year, 1/. for a quarter of a year, &c. 

Propoiition 1 • To Jind the interest of any sum of 
money, having the principal, the time of its continu&nce 
in years, and the rate per cent,^ given. 

Rule. Multiply the principal by the rate per eenL^ 
that product, divided by 100, will give the interest for 
one year. Then, if the interest for one year be multi- 
plied by the number of years given in the question, the 
product will be the interest for that time. Or, multiply 
the principal by the rate per cent, and that product by 
Jhe time ; the last product, divided by 100, will give the 
interest required. 

Nute 1. If there be any parts annexed to the whole years, as {> {i 
or }, &c. after ^ou have found the interest for the nnmber of years, 
Mid |, ^, or I, &c. of one year's interest to it. 

f. If the rate of interest have any part or parts annexed toit^ as 
)^ or f, &c. after you have multiplied the principal by the whole 
muaber, take the respective part, or parts, of the principal, wtaieh, 
add to the product,, and proceed for the given time as above. 

S U the rate per cent, be an aliquot pait ot \Q0, ot \C it can be 



SIMPLB INTEREST. 
L BliqQOl parla, Utc 



btBT I.] 

same part or parli, of 

|« principal for the intcresiof ope year. 

I Prop. 2. To find the intcrcH of any sum of money, 
ming the principal, the lime of ils continuance in days, 
■ ' ■ I fate per cent, given. 
f Rule. Aa 385 days are to the interest of the giveu sum 
pr a year, so arc the days given to the interest required. 
f Or, reduce the principal into the lowest denomination 
putaioed in it, then multiply it by the number of days, 
i thai product by the rate per cent, for a dividend : 
fet this divideud be divided by ;]650O ', and the quotient 
•ill be the answer in the same denomination as Ihe ptiii- j 
ppal wasreduced to. 

I' Note. Ifihe intereEIoraBiim ofmuf 
>f weeks, Teduc« Ihem inlci dayj, t 
il ircelii are to (he intecesi o( the givi 
eela given tolbe iotercsC required, nei 

- Prop. 3. To find the interest of any sum of monetf.^M 
viitg Ike principal; the lime of ils continue 
ir», end months, or years, months, and days; a 
e per cent, give, 

Find the interest for the years by the first rule,! 
Work for the months by the aliquot parts of a year, and ■ 
libr the daya by the aliquot parts of a month, reckonini 
12 months to a year, and 30 days to a month. 

i Note. TlicHi°b the Rule to Piop. 3, be not precijelv 
KviU be round mit less useful than the others wbicli are bd; tor, m 
raMDECBiea, it is customarj lo cOHSider Ihe lime elapsed Hifferent waji. 
llTlHUi, in tbe court! or tntVi iDiereat is alwHfs d-lculated in fears, quar- 
Itors, >ad diys j but, in calculating the interest on the public bonds , 
'-' " -' md India Compmiles, and iu Ihe Bank of CuglaiK^i 



indthe.] 



lot the South. 



3 ]fear and days. 



uontlisand dajs; 



Prop. 4. IPhen Ike amount, time, and rale per een^ 
' are given to find the jirincipal. 

Rule. As the amount of lOflZ. at the rate and I 
the linie given, is to 100'. so is the amouut give 
, principal. 



When Ihe ral 

' Ibe loweit deiio 
'-quBiJeot will be 



taincd in it, Iheo divid« bf 730O, and the 






SIUPLE INTEREST. 



Prep, a. IVktn the amouKt, prftidpol, anftt 
given to find the rate per cent. 

Rule. As the {irincipal la to its interest, for theirhblc 1 
time, so is lOOl. to ila interest for tlie same time ; di'vjde [ 
tilts interest by the time, ami the quotient will be the nU n 
per cent. 

Prop. 6. WTten the principal, rate per ctnt. mi 
amount, are givtn to find the time. 

Rule. As ihe interest of the principal for one year, at 
the giveD rate, is to one year, so is the wbole latetest la 
the time required. 

Ekampks to I'ropotHion I. j 

(1.) What is lUe interest of 357^ 10». for 3 yews, «l j 
fi pel cent, per annum ? 



I d. 

I 



eat'forSjeara^jl 1 



^,357 

A 

£.53,fi'! 10 
£0 

t. lii.flO 



Or Ifiu/, 
Opriiidp.1. 
5 rite per cent 



1 



(2.) Reqiiireil the iutetest of 349i. 10s. for 1 years, »l 

per cent, per annum. 

X3.) Required the interest of 429/. ll». Qd. for 6 yeM», 
at 5 per cent, per iiimuni, 

(4.) What is the inlercHl of Q2hl. 15s. for 3^ years, m 
4 per cenl. per annum? 

(&.) What is the inlerest of 494/. lis. 9d. for 5} years, 
at 5per cent, per annum ? 

(6.) Required the interest of 700 guineas, for? years, 
Bt 4J per cent, per annum. 
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*(70 Required the inleresl of 420/. for 7, years, at 3^ I 
per cent, per annum. 

i(e.) Required the interest of 500/. 16*. for 5^ year§, i 
t 4^ per cent, per annum. I 

(9.) Required the iotfrest of 07/. 18s. Od. for 3j years, i 
t 4| per cent, per annum. 

1 Examples to Prop. 2. 

(10.) Required the interest of 367/. 10«. for 65 da«,, I 
it 5 per cent, per iiDnum. 

I The inlereBt for 1 jear, by ihe Drat enBinple, is 111. 17i. 6il. 
, Then, 363 iJays ; \7 1. \7 s. 6d. : : 6S days : 3J. 3j. TJrf.^. 
Or IftHj, 
D the lancEt Krm mcntionei) in it, is 7150 di, V 
rate per cent, and then by 69, the numbilJ 

"'3750 ah. fnra dividend, tfhic^l 

impound division, and the quo-J 
*icniwiii HE gji. TJiI.JS, orSJ. 3i. 7^.^. Or, mulliply 7150, Ihi 
^i1lins< in the principal' *'7 ^^> "n^ diride theproduct (461T50) ^ 
1300, ai in compound division, the quotii^nl will be 63<. 7iiM 
Answer. 

(11.) Required the interest of 194/. 11*. 6d. for 31t^ 
dav9, at 4^ per cent, per annum. 

(12.) What is the ititereat of 700/. for I4ff days, 
4^ per cent, per annum ? 

(13.) Required tbe interest of 494/. 12f. lOi/. i 
SO weeks, at 6 per cent, per annum. 

(14.) Required the inteiitst of 347/, 10^. for 18 weeks, 
at 4 per cent, per annum. 

(15.) Required ihe iuterestof 540/. 10s. from January 
1, 1B21, to Sept. 22, in the same year, at 4 per cent, per 
Biiuum. 

(13.} What is Ihe interest due on an ExchtqiarhtW oi 
400/. value, at 3^ per cent, per annum, for 2^ years, and 
&D days i 

(17.) Required Ihe interest due upoTi vn Excheqwr 
bill of !00/. value, for 294 days, reckoning the interest 
at3<f. per day. 

Examples to Prop. 3. 
f (18.) Required tlie interest of 342/. 10*. for 3 yean 
'4 inonlbs, and 16 days, at 4 percent. '^»%nnM>W' 

N 



1 



194 



BlHf^lA |NTW««. 



3W^ XOi. 

4 

to 



> PI 



4«uH 



15d. 



i 



IS/. 141. bterekt for \ ytar. 
3 



41 

4 



14|00 



t int«rett Amf 9 yc«n. 
11 4 i»t«r«it ftir 4 motiUw. 
11 5 iiU9r0«t Uv L$ <|asgf. 



46 4 9 Answer. 



(10.) Re^uircsi the iat^re^.t Qf 5iO€l guinea* fur 53««nK 
months, and 27 days, at 4| per ceut. pqr aimiinu 

(20.) What 19 the interest dqi^ upop. an ludia iKiadof 
500/. value at 3} per cent, per aiiDvia» fcpm Mftf 16* 
1810, to September 22, 1021 ? 

(21.) Sold an ladia hond of lOOt value* wkh iutemt 
due thereon* €t>r 2 months, 17 days, at 4 per ce«t. p^r 
annumi, premium lOt. what is its value ? 

. (22.) A ffentleman left his daughter, by wUI^ 876/. \0h 
to be paid her wben she is 21 years of age, with inleicst 
at & per cent, per annunu Now she waa 18y. 7v. 3d. 
at her father's decease, reckoning 12 months to a year, 
and 80 days to a monDh. Pray what will he ike amt vnt 
of her fortune when she comes of age? 



£xampUs to Prop. 4. 

(28.) Whst priqcipal, put to interest for seven years 
at 5 per cent, per annum, will umouat to 4QdiL &#• 8tf.? 

&/. interett of 100<. (or 1 year. 
7 time. 

35 interest of IDOL for 7 years. 
100 



IW. 



135 imount of 100/. it 5 pei cent, per annnm lor 7 yewn. 
100(. : : 46.^/. 9<. ^. : 344/. 15s. •tum^,. 



(M.) What nrinoipHl, put to interest for 5 yejars* «iU 
amount to 570/. 16s. Qd. at 4 per cent, per annual T 

(2&0 What principal, put to interest for 8| years, at 4{ 
per cent, per annum; wiH amount to 205/. 1 Ir. 7|i/. } ? 

(260 ^^^ P">^P^I| pv^ ^^ u^t«r< •! for 4| years, will 
jONHiot lo 99QI*. 1%^ Od* «^ H P^r ceat. per annum t 



BIUPLB INTBREST. 



ISS 



Exampki to Prop. 5, 

(27.) At whal rate prr cent, will 47S/. I3« Od. anHXiiit 
lo ^70^ 16*. Gd. ill 5 >eitrs time i f 

blOl. IGi. Ri/. amuuni. 
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{28.} At what rate per cent, will 344/. 15*. aniumit 
(o 466/. 8*. Zd. in 7 years lime \ 

(28.) At what rate per cent, will VJltl. 16>. amttuiil lo 
206/. llr. 7id4 ia ^ years » 

(30.) At what rate per ecnt. will 300/. aiuoutit to 
350/. lis. Gd. ill 4i years i 

Example* to Prop, 6. 

(31.) Iq what time m 111 344/. I6j. amoUDt lo 465/. 8s. 3d. 
at IV per cell), per 



A*t 15l. priiicrpa 


ly.«i 


465/. 8.. 3rf. ninount. 
34i IS priiicipuf. 


11 llL4,.9d.: 


I2U IJ 3 vhole iDterest: 
: laoi. 13.. 3rf. ! 7 jean. dbI 



11 

rf. 

4 



^9|0U 

(33.) [il What time will 475/. 1S«. M. soiouiit to 
570/. les. erf. at 4 per cent, jier anniin) ? 

(33.) In what lime will 175/. 18s. amouot to205/. 11^-. 
7|a.^, at 4^ per ceol. per aDiium 1 

(.34.) In whut time will 300/. amount to 350/. 12*. I 
at 3| per cent, per annum 1 

CLASS II. Promiacuout Exampfei. 

(96.) A young gentleman, whose father haa been deati 
12 years, is informed by liis guardians that, ikfter paying 

'I ^e just debts of l)is father, there temuued \.b^&«.V««.'Mi 

.. jj,^ ,. - . 
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DROKEBAGE. 

of 17466/. 53. for wbicli tliey have allowed liin $ p« 
cent, simple iiiteresi, except 100/. which was deducted 
aimuall; for his educatiun ; if the genll^iiiaii be nu« 21 
years of age, pray whal is the amount of his forluoe? 

(36.) Lent iiiv friend SO/. Oelnber 20, 1«13; on th( 
!22d Af May, 1815, 1 borrowed of him 150/. and on Jul; 
30, ill the same year, 150/. more. On July 21, l»t6, 1 
paid him 16/. 18*.— on August 2V, 40/.— on October !1, 
50/.— on February 13, 18l7i 1 paid 9/. 12<.— on June 13, 
111/. — and on January 13. 1818. 80/. How stood out 
account at that period, allowing 5 percent, simple in- 
tereat for the mouey ? 

(U7.) Lent 500 guineas (it 4^ pt-r cent, per aunuD, 
which by the 25th of September, 1818, was rused bj' 
the interest to 700/. lbs. Pray on what day and in wbal 
year did I lend the money? 

(38.) IflOO/.inll years gain 36/. Ws. in H hat tintt 
would any other snm ;;ain as much interest as will make 
its amount 6 times the principal i 

(30.) What difference is there between the interest of 
50U/. for 4J years, ^l 5 per cent, and half that sum 
for twice the time, at Ualf the same rale per cent^ 

(40.) Lent HiltOR Aiorrison per bill, (dated August 1, 
1819) payable 2 months after date, 1)57/. 18^. which Ire- 
ceived as follows, m. OtloherS, 94/. 17*. Novembers?, 
47/. \9i. ad. December 15, 100 guineas, January 1.1820, 
55/. ll«.4(f.; March 15, 101/. 14(.: May 12, 105gaineat; 
August 19, 140/. 2». ed.; September 11, 50/. 6a. and on 
March 15, 1821, I received ibe bahnce of the principd. 
''ny what intercBt ought I to claim at 4 per cent.? 



BROKERAGE. 



Drjinition. — Broktrage is an allowance of bo tnucb 
percent, made to persons called Brokers; who, from 
their knowledge of merchants aud the different branches 
of coumeri:e, are geuerally employed in buyiug or selling 
goods for others. 

J^position I. Tojtnd wKal oXlovsanvt mutt hetuit 




BBOKBRACe. 

I^t* a broker /or btt}/i*g or Klling goods, haeing the raUM 
[per cent, and vehe of the goodt, fyr. given. 

Rule 1. Divide the givcD sum by lOQ, and ta)>e parf^l 
ilr&in the quotient with tlic rate percent, i 

, Or, 2. Divide (he given sum Uy the aliquot parts '0£ I 
(a pound ccintaioed in the Tate per cent. The result au f 
;Vitled b;y 100 will give the brokerage. 

Or, 3. As 1 UO/. is to the rate )ter cent, so is the give£|J 
sum to the brokerage. 

Hole. The sllonaiiDeainadeto brokers are genenll; at^.or<ls._6d.M 
fttcem.-. but,Bhou1d th? brDkersge sDfer accaniDlaie.rrom r«pe>l«dV 
KNgaCialioDt, at to exceed 30i. per cent, it inuat bd ealcalBtP^ b; tT 
^Mlawiiv ■'"^ c' ODnnuiiiun, ut by tl>e secoad rtile giTcii abore. 



(1.) Suppose I employ a broker lo sell goods for nies 
to the amount of 71^/. l&s. what is his allowance at] 
St. M. per cent, ? 
^^^. Bji Rule I. 

I 



130 COMHIBSIOK. 

(2.) When n broker sella goods to tlir amounl of 7I34f 
\at. lOt/. what may he deuaad for the brokerage, if lit 
be Hllowed &«. Bd. per ceol. ? 

(3.) Suppose I employ a broker lo sell gooda for mc 
to (he amuiiol of 1037/. lit, what may lie deinaad for 
brokerage, if 1 allow him At, Id- per cent. ? 

(4.) What is the brokerage of 3759/. I7(. etLaiVh. 
0{d. per cent. ? 






(5.) Ifa broker sells goods to the value of 750/. Ub, 
an dlowaoce of ^. per cent, bow luucli is due to bin! 
(0.) Required (he brokerage of 2U47/. l&s. 6d.it ^ 



COMMISSION. 



DffinitioH. — Commission is an allowance made bj 
merchiiDts lo their factors, or agents, ta foreign countries, 
for buying or selling goods, and is generally at a certain 
rate per etnt. according to the custom of the country 
where the factors reside. 

Proposition. To find what allowance mutt be n^adt 
to a /actor at any ratr per cent, having the ntm given, 
from which hii commission is to be taken. 

Rule 1. Multiply the sum by the rate per cent. ; the 
prodHct, diviiled by 100, will give the commiBsion, 
Or«. As 100/. is to the rate per cent, so is rhe gi*eo 



Examples. 
(1.) If I empower my factor to purchase goods for lae 
to the amount of 500/. 14*. what does his commusioB 
come to at i^ per cent.l 





4|t0 
«. lOi. Hd. I 

(S.) My factor iDforms lue, that he has bought goods 
BB m; account, to (he amount of 757/. 14«. what comes 
Ilia commission to at 3|/. per cent. ? 

(3.) My factor iaforms me, that he has sold goods, on 
my account, to the amount of 500/. 17*. what conies his 
commisaion to at 1^ per cent. ? 

(4.) Consigned goods to my factor, as per invoice, to 
the amouDt of 1175/. 14». what does his commission 
come to at 4-} per cent. ? ' 

CLASS II. 

(a.) If I allow my factor 7| per cent, for commission, 
what may he demand for purchasing goods for rae to the 
amouut of »77/. 18(.l 

(6.) What does the commission of 7407/. ISf. come 
to at Hi per cent, 1 

INSURANCE. 

Definition. Ituurance is a security given in conside- 
ration of a premium of so much per cent, paid down by 
the proprietors of goods, &c. to the insurers, whereby 
ihey engage to answer for ihe toss or damage of ships, 
houses, goods, &c. by storms, lires, or other accidcnta, 

Propoiition \. To find what premiam mu$t be gien 
for an Insurance of propertt/, to ani/ amount at anjf 
reit, par cent. 

Rule I. Multiply the value of the pro^rl^ b'^ VVt« i^<t 
percent, die product, divided by 100, \»v\\ ^i* fti«\\^- 



I tnt. 



IHSUBANCe. 



._..ini to hn pitid down. If theratepn- cntf. be h 
30«. divide the vulue af tbc property by 100. ud 
jiarls froin the quotient with (he rate per cenl. J 

Or, II. Aa 100/. is to the rale per cent, •» is tbe ^ 
■um to tlie premium. 

Prop. % To find what aunt ought ta it inmrti, t* 
rr€*vtr Ikt talut 0/ l/it property, and all txpmca atttui- 
ing tkt iniurance. 

Rule. Add tbe premium per cent., the brokerage, tin 
jHilicy, and other incidental charges together, and dedoct 
tlienum from 100/. 

Then, aa llie remainder is to 100(. so ia the valM of 
ttie property to the sum which ought to be insured, in 
order to recover the value and the espenses incurred. 

Esamphs to Propotitioit 1. 

(1.) What premium nnist be paid for »n insurance of 
^^DMitOlheamuunlDf500/. Hs. at2| percent.? 

Aiini'tr 12/. 10*. 4^. 

ThU oaniple is tlie same ai the £n( in CommlsSton, Bod muit be 

(3.) Whiit fireiiiium muitt be paid for insuring goods 
to iIh; atnuUnt of 7 L&/, l&t. at :j j, Qd. per cent, f 

Atumr U. 6*. lOif. 
TM< Mtniple ii the timt m the flrat in iitdkene!^, "^^ mnit bi 

(3.) What premium must be ^ve n as a. pledge for the 
insurance of an East-India sliip and cargo, valned &t 
4f£H6/. 18*. when the rate of insurance is nf percent.? 

(■1.) Shipped off guode for Jamaica lo the value tff 
4794^ 18t- when the rate of insurance was 11§ per cent., 
what pivmiuoi tiuisl be paid in London for an insurance to 
TMOTer the aaftte value in ease of failure of the voyage! 

CLASS It. 



(6.) When tbe insurance of goods to a certain porti* 
l&l per cent, what premium must be given as a pledge 
tbr the security of goods to Uk «.mQu&Vut''tQVl%uvQCiai? 



(ei) Suppose I iiiEurc goods to ihp amount of 300/. 18f J 
hat premium must 1 p^y nt the rate of 2s. 6d, per cent.f I 

(7.) My factor at Barbadoes consigns goods to in^if 
imouatiug lo the value of 670/. 15i. Bd. what premium>^ 
lUst I pay for an insurance of those goods at llg pcC 

Examplet to Prop. 2. 

(8.) Suppose I want to insure goods worth 600/. at ttl 
reraium of 8/. per cent., and that the^lamp for the po* ■ 
cy cost 7*. 6rf. per cent., brokerage { per cent., an^J 
iner iucidental charges I^ 10*. ; what sum ought I Iwl 
.iiGUre for, to recover the value of iiiv [>ro|iertv and lUi 
ihe expences attendant thereon ? 
rrt!niiuoi..>.^8 

Policy 7 e 

Brokera^ . ■- tO C 
Chdrget, &c. . 1 10 r 



f89l. ISf. Gd, ; 1001. : : 6001. : 6691. 9]. l\d. answer, 
(y.) If iny expcnces percent, he 7/. 10s. premium, 
policy Sr. brokerage 2.5i. und other charges 27(> i^hat 
I Bum ought 1 to ensure lo recover all the expenses and 
.the value of the property, supposing that property to be 
'itorth 20,000/. '! 

J PURCHASING OF STOCK. 

litfinition. Slock is a general name for the capitals 
j'ltf our trading companies, and the money borrowed by 
^{overnmeul, ut so much pi-r ctnt. to defray the expenses 
L.cf the uatiun. 

r ' Prop. I, To ascertain Ike value of any qtiantitj/ of 
]'ttock at ani/ given rale pa- cent. 

I Rule. If the current price of the stock to be trans- 
ferred be under pur, viz. less than 100/. multiply the 
[■tock by the rate per cenl., the product, divided by 100, 
tMiII give the purchase. If the price of the atock be 
ubove par, multiply Ibe quaatity lo \tt \,iansi«t«i ^"5 

L ; 
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MUch part of the rate per tent., nt »c«Hb 100 ; ^tUt 
lliu product li;r 100 m before, to wtiicli add tho ptn 
stock fof the wbole purchase. 

(»r, u 100/. stuck is lo the rats jier rent, or ciim»l 
pnce,ag is llie stock to he Ifansferrnl to iis current vafw. 

The hrokn- ii sloiys alkwi^d ^>>, 6d. . i.r [ per cent, on tbe capjral, 
for tiuj'mf tucl leJIing. 

P'op. 2. Any turn itfmonry being giirn, to find how 
muth Block that turn will product. 

Rule. Ai the rate per ijeiit. or current price of lOOf. 
ilOclc, is to 100/,; so is [he given sum to llie quaDtiljol' 
itOck it will jnirchase. 

Pfdp. 3, Given the eurrtnl price of a nominal lOOi. 
and the rale of interest upon it, to find the fnUrett ufn 
n real \ml. 

As the current price of 100/. is to the rale of iDleral 
it bears ; so is 100/. to the rate per cent. 

Hotn. The priacipil iradlng companiet In Eiiglind tr« tbc £ui' 
Indiii tai the Buulh-sea compaiilei. Krery cBpital slacli, or foidi i 
■ comjian; ii ntaed for ionic pDrlicuUir purpme, and limiled by ftt- 
liamciil to a certain sum; it thereFnre (bilowi, that, wbro tliatnumii 
uompleled, no Mock caa be boughl of tiM compin; ( yet ^le ibam 
already parcliiiud may lie traDifeirred from ano perKin to aiMtha. 
TliS goTertiDlent anaiiitles, and other ucurilici of monev, whkb ka» 
•t aHy ilm* been railed by the aathoriiy of pBrtiauieiit'for Ihe pulillc 
MTTiee, are lo be coiitlderi'd ai nariuiial Acbit. cnntraoled on ll» 
oredii urioiaa aenaln tan-, various I nieresu For which debts art lialt' 
yearly paid lo the different itock-botdert rrom Ihe produce of tbc 
taxes; bii4 niuil continue to be bo paid till Ihese deblB are redecDKd 
or paid off, by the lame autliority b; which Uiey were contraeled. 
Thii plan uf raiiipg money fnr Ihe exigencies uC the stute. commenced 
aooa alUt tha Raiulution in 1688, and li the cuipst and belt nethod 
o/ raising miniej, bolh For Ibe subject and tbe state, Khen manageil 
with econntnjr and priidrnce. We know, from evperfencE, that Iain, 
IkM on tUch Brllelei ns could nell support the weight of Ibero, hare 
prodDced coniiderable lurplusicB; thai ii, Ibey liare amoonteri to 
more than the iibsolule ucuriljr engaged furj hrnce Forcignen, ai 
well as natlyai, bate been Induced lo sdvance iheir money on %a taft 
a bundationi these lurpluiM!, after pnjalent oF Ihe liitereft Iba; 
Stand charged wiih, are carried to a leimrate and diallnot Seconal, 
kHOurn by the iiume of tbe &VtJcirig Fund. Tills Fund «D9 10 be kept 
■Mil lacrtdly for tbe laluuble purpose of lessening, or n'aiing, aud 
Ikhying nif gradually, ihe iintionBl dtht, by an act <if George I, anuo 
tlie ; ind had not Ibal act been rendered inefTeclual by subsequent 
»tu, iJw aalfoaa! dEbi, and ooiiiei\UBiii.\'s «,e iiies ibXibA to v»5 'A 
ill inlereti, roithl otrei |iaveanioaotsdv>tbaxBai>nbaiia^iiiii>1^'b,«\ad 
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pIIii J tham. The prices of ii«ck« ait GOLiiiiiuoily Bnctualini: 
snd below par; Fur, if tliere be more bityt^i ihan scllefi^ ■ 
I, who ii indiffcrenl abgut selliqg, will not part with hif tb«r« 
)t a dDDtiilerable profit ; anil, on tlis nantrary, ir many a;e dit- 
to Mil, and few inclined to buy, the value ef Boeh shares will 
rily f^i- So, «h«D a par^B. wbif ift uiiae)iuiiiuec> witb lr«n- 
na of this nature, reads in Ihe papers the price of itiwkt, vbn\e 
stock >B marked perlmp^'^'TS;, India B'i>ck33:;^, South -sen slock 
„ be is to nndertund ths» lOOi. q( those resppflive .locls leJIs 
:b 8 liuie for liiose several sums. In oomp^iritu! the prices uf 
ifferent slocks one with anollier, it murt.be remf(nbered, th»t the 
■It due on them from the last payment h taken into the current 
iHpd tho fOllir oavet receivea any sepatate censideratJaii from it, 
(tinthBCMEoflodia bonds, when the Intermit dua is csleululed 
e 4ay of sale, an4 |>i>'d by the purchwer over and ahore tba 
jum (freed Tor. But, as the interest on the different stocks is 
at dl^rent times, this, if not riglilly undeistuoil, would lead a 



1 



IHiderable dlfTeic 



ii their 



for only 771, though eatb of then 
it dne on tbem than the 3 per i 



Examples to Ptopoiidim 1. 

(2.) What is the purchuse 
of 540/. 16*. Batik^ttnik, ai 
112| perceni.? 



1.) What must be given 
750/. 16t. in the H per 
t. anniiities, vthea 64| 
I buy leo/. ? 



An.w. iSU. fl^i. 



fs]Oo;.byi»f 



A 6jS4= 
2. GH 5 6 
5*0 16 



W. , WiJ. 1 ! IWJ. 16.. : 48U. 9^. 



PURCRAStNG STOCK. 

(:t.) Whatistlip purchase of 7575/. 15*. Bank Stdii,' 
at l2Sg [wrcent. ? 

(4.) Requireil the piirchase of 900/. Soulh-Sea Stocfc, 
at B9J per cent. 

{&.) What must be given forl7f>9/.18s. 9d. ladia stock, 
when I96.y. will (mrchase 100/. ? 

Exampki to Prop, 2. 

(1).] Suppose I have 5000/. what Dominnl sum nill thit 
purchase in the 3 per cents, at 78i per cenL? 

7B^. : 100/. r : aOOOl. : a38»/. 15j. 6|d.^y jImk. 

(7.1 A person has 700/. by him, what sum will thit 
purchase in the Irish 5 per cents, at 90^ per cent. ? 

(H.) How much stock in the 5 per cents, will 430/, 
purctiase, when lOi^l. will buy lOU/.? 
Examples to Prop. 3, 

J*" (D-) Suppose a person purchase in the 3 per ceals. 
76^/. what interest percent, does he get forbismonej! 
78J/. : 3/. : : 100/. : 3/. 16*. &d. yV,. Anm. 

(10.) A person purchased in the Irish 5 per ceots. il 
9C^/. what intereist per cent, did he make of his monevf 

(1 1.) When the 5 per cents, are at 104^/. what doe) » 
purchaser make per cent, of his money ? 
CLASS tl. 

(12.) Bought 5000/. capital stock in the 3 per mil. 
consolidated annuities, and paid brokerage ^ per cent, 
on the capital, what was the purchase of B5^ per cent.? 

(13.) What is the value of 759/. 10«. South Sea otil 
anuuities, at 34^^ per cent. brokerai;e J per cent.? 

(14.) Suppose when Bank-Stock, wliich bears 7 |>ct 
cent, interest, duii on ibe &th of April, sells for 154/. per 
cent. India slock, bearing 10^ per cent, interest, payable 
Jan, 5, sella for 231/. which stock will produce me the 
greater interest fur my money, and what will that ititeml 
be, supposing that I purchase in April ^.fler the dividend 
on the Bank-stock has been received ' 7 

■n Equitiim Table, she'wiii 
l*get>uitiipiicc1iuse. Theei 
'■ auibor sfiewi thai «liei 



k: 



PART I.] PVRPHASINO STOCK. 145 

(15.) Suppose that the 3 per cents, consols, sell for 
70^/. per cent, when the 3 per cents, reduced hvII for 
7I7 per cent ; for instance, on January 20, which fund 
will be the most advantageous to purchase in, the inte- 
rest on the consols, being due the 5th JanYiary, and on 
the 3 per cents, reduced on the 5th of April 1 

(16.) If 1 buy 10,000/. capital in the India stock, in 
January, immediately after the dividends have been re- 
ceived at 209|/. per cent, what will it cost me, allowing 
the broker J per cent, on the capital for buying l and 
what do I make per cent of my money, India stock be/ar- 
iog lOi per cent. 

(17.) Suppose I have 000/. what nominal sum, in the 
Navy 5 per cents, will that purchase, at 103|/. per cent, 
allowing the broker f per cent, on the capital, or sum 
purchased ? 

(18.) On June 8th, 1818, I sold out 1000/. consols, at 
77i, and, with the sum received, purchased in the Navy 
5 per cents, at 106 ; what is my annual gain, in point of 
interest, my broker being allowed J per cent, on the ca- 
pital, in each transaction ? 

(19.) Which iiT the must advantageous, with respect 
to annual income, land bought at 25 years* purchase *, 
or Bank-stock bought at 168/. per cent, the Bank-stock 
bearing 7 per cent, interest ? 
^ ■ . . . « . ... »■■ I 

Stopk should sell for 2311, per cent, and that each will produce 
41. IDs. lOd. per cent, interest, and therefore they are equally advan- 
tageous. JNow this would be true, were the interests payable at the 
same time; but as that is not the case, thewhole table, and ail similar 
tables appear to be founded on error, and can tend only to mislead 
the public. To illustrate this remark — in the example before us, the 
India stock has a quar^r's interest due on it at the time of purchas- 
ing, and therefore, in point of interest, is preferable to the Bank- 
stock; and bad the purchase been made in February at the same 
nte^ the Bank-stock would have had the advantage. 

* Divide 1001. by the rate per cent., and the quotient will give 
the number of years purchase ; that is, the number of years in which 
an estate will bring in the purchase-money: divide 100/. by the 
namber of years purchase, and the quotient will give the rate per 

OCBt. 
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DISCOUNT. 

Definition, Discount, or Rebate, is an allowance made 
for the payment of any sum of money before it beconei 
due : and the present worth of any sum, or debt, is swk 
a sum as, if put to interest for the time* and at the nte 
for which the discount is to be made, wonld amomit(» 
the sum, or debt, due. 

Proposition. Any sum^ due some time ienee, hehg 
given to find its present value to the creditor, diseountkg 
at any rate per cent* 

Rule. As the amount of 100/. for the given rate sad 
time, is to 100/. so is the given sum to its present worth. 

The ditfereuce between the given sum and its presest 
value will give the discount. 

Or, as the amount of 100/. for the given rate and time, 
is to the interest of 100/. for that time, so is the given 
sum to the discount. The difference between the given 
sum and its discount will give the present value. 

Note. The preceding rule is built upon this basis, viz. that the 
present worth of any sum of roouey, due some time heuce, put to iot«- 
rest for the time, for which the discount is to be made, should anMUDt 
to the sum, or debt, due : and that the discount, put to interest for the 
same time, should amount to the interest of the sum due for that time. 

2. Thus, the present wort^ of lOOl. due one year hence, discuuDttng 
at the rate of 5 per cent, is 951. 48. 9^., and the discount of 1001. for 
one year, at the rate of 5 per cent, is 41. 15s. Sifd., according to the. 
rule. Now, if the creditor should put the present money allowed 
him (viz 951. 4s. 9i[d.) to interest, at the rate of 5 per cent, for one 
year, it will amount to lOOl. exactly, and therefore he is not injured: 
again, il the debtor puts the discount allowed him (viz. 41. 158. ^L) 
to interest, at the rate of 5 per cent, for one year, it will amount to 
51., the cxuct sum which he might have made of the lOOl. had he kept 
it in his hands till it became due. 

3. When goods are sold to any amount, payable at different times, 
at the same or different rates per cent., calculate the present worth 
of each payment separately, as a debt independent of the other pay- 
ments, and the sum of these will be the present value of the goods to 
the seller. 

4. It is customary with bankers and merchants, in discounting 
bills, to calculate the interest of the sum drawn for in the bill, from 
the time of their discounting it to the time it becomes due, including 
three days of grace; by thb practice they make the discount more 

than it ought to be. 
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Tlu Customary Rule for Discount. 



Find the interest of the sum to be discounted at 5 per' 
Ot. from the day on which it is discounted to the day 
1 which it becomes due, including 3 days beyond that 
kte, upon a bill, and this interest will be tlie discount, 
ibtract this interest from the sum to be discounted, and 
e remainder will be the present worth. 

Or, for each pound sterliug, reckon one penny per ca- 
Bdar month, when the discount is at 5 per cent. 
t. Tbaa, Ihe discount, upon a bill of I5,000l., due 51 days olleT 
$e,Ula3lS». 9^., being the inlereat oi IS.UUOl. foi (A7-I-S days 

frmEe) 60 dsyt. Spe Prop. B, page 131. 

6. When goiida are tiougbi ur said on wbich discount ii to bo made 
^ pment pajmenl at any rale per cenl. if no time be specified, the 
Iciett of tl]e value uf the goods for a year i> tliediscount. 

Examples. 

_ (1.) What are the present w*rth and discount oC 
w/, IO5. for il months, at 5 per cent, per annum t 

i6m.\h£5 interest of 1001. for 1 year. 



3 15diltofori yea 



£103 19 amouiitoflOOl. r^>r^ofaycur. 

MSI. 1J>. : 101)1. : ; SiOl. lis. : 5301. Ito. Old. JJ, the present 

"■- i •hieh, dedncced from 5501. lOi., (fivei 191. lis. lltd.fj for 

would make the discount SDl. )!s. lO^d. 

Or thus, 
5501. 10s. ; 191. 111. llid.g.lhe discount; 
lich, deducted from 5501. 10s. gives 5301. I9g. 0^.|f, for the pie- 
would mnlie the presentwarth 5^91. ITs. I'd. 



I 



4 




I (2.) Required tlie present worth of 594/. 14s. Vd. due 
rmonths hence, allowing a discount of 6| pec cent. Qec 

o 2 
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(3.) Sold goods to the value of 015/. 17#. payaUe7 
inootbs hence ; what must I allow for present payment, 
at 8 per cent, per annum ? 

, (4.) How much ready money should I have for a note 
of 75/. which would be due 10 months hence* if I allow 
a discount of 5 per cent, per annum ? 

CLASS II. 

(5.) What is the discount of 15,000/. for 57 day^ at 
5 ])er cent, per annum ? 

(6.) Sold goods to the value of 800/. 16«. payable u 
follows, viz. I: at two months, S ^^ 3 months, y at 9 
mouths, i at 11 months, and the rest at 12 monthi; 
what must be discounted for present payment, at 5 per 
cent, per annum ? 

EQUATION OF PAYMENTS. 

Definition. When several bills are payable at diffe- 
rent limes, bearing no interest till after the term of piv- 
meut, the finding a time, at which, if they are all paid 
togctlier, neither the holder nor the receiver will suiEer 
Ic.^s, is called equating^ or reducing the times of payment 
to one. 

Proposition, To find the equated time at which several 
biilsy payable at different times ^ may be paid at onett 
without loss either to the holder or receiver, allowing 
simple interest. 

Rule. If the times of payment be of different denomi- 
nations, they must each be reduced to the same denomi- 
nation. Then, multiply each payment by the time at 
which it becomes due ; and divide the sum of the pro- 
ducts by the sum of tlie payments, the quotient will he 
the time required. 

Note 1. As this Rule of Equation of Payments bas been tbe occa- 
sion of more disputes than all the rules of arithmetic put together, tbe 
reader will not be displeased to find here the several suppositions on 
which its principal defenders have founded their demonstrations. 

2. Mr. Cocker supposes the equated time will be true, * When the 

sum of the interests of the several bills which are payable ^bre ike 

f'^uated time, from the times which they respectively become doe to 

that time ; is equal to the sum o? * * -^xesX^ ol VJcw<i\i^%V«^tWA 




EQUATION OF PAYMENTS. 

rftti^e *7«fl(ed time, ffom Ihal tini^ to the times at i."...- . — . 
ipf^Fcly become due.' Gui the Bcgmnunt b; nhich he attempli 
[nore the truth of [he rule is, according to Mr. Malcolm, very er..,- 

3. Mr. Hatlan snpposo the equatrd time to be tiue, ' When the 
temt of thesum urihedebCa otbilh, frmn the time oftbequestioa 
10 tbe equated timi', JB equal totlie siim al the intere&leof theaereral 
lebts or billt froin the time nF the queetjim to the several lermi of 
payment ;' und then, by an exaiDjile. shews that Ihe rnle agrees wllh 
tbii lappftailioo. 

Wr. fi.B.irTiiT, in his Diary for the year 1717, reduces the sub. 
To Had ID nbat time tiie whole sum of [he single pajmeaM aill 
^rodnce the same amount aa that which arises from the «um of all 
Bilngle paymenla, together with the inlweHof each paymeotfrom 
e time of ils becomin; dne to tbe lime of the last pajment ;' Rnd 
oi gives an algebraiaal demonstration, which thews that the rule is 
HE acoor[|i[ig to this suppoiilion. 

5. That the rule U uoiveriBlly true, according lo anj of these sup- 
pontions, or that, if it be true according lo one of them, it must 
aeeeuarily be true according to the whole, maj easilj' be demon- 
Mraled. 

6. The foilowingis Kshsey's Kuis.— Fmd the praentaoTihif each 
_ ibt «T till, JucounUng from the line a( v>hich it ii )>nuaifr, (by tbe 
lute of I^ount.) IhenfintHbj Prup. 6. of Simple lutereil] in uAnl 
Halt the lum of ikeie preieni taortla will lunnunl Id I'le mm ej the ilebu 
jr KUt, find that ii Ihi lime loug'K. Thbre are other rnlei given hy 
differentauthors.as Sir Samuel Mureljiiid's, WaTd'i,Ke.i bkit) upona 
close atlentioii to iheir principles, they nill be foujid exactly the same 
as one or other of Ibc rules already giren : indeed, the foundation of 
Surnm't demonstration aeenis to have been taken from bloretand'f 
lale, liaUobn'i rule will be given in the second part of tiiis treatise : 
iU requiring au eitraetiau of the square-root makes ilipadmissibleiii 
Thii place. 



' (1.) A owes B 110/. whereof 50^ is to he paid at two 
Vears' end, 40/. nt 3^^ years' end, and 20/. at 4^ j'eais' 
end ; at what time may B receive the whole at once, 
without prejudice to either party I 

50 multiplied by 9 gives 100 
40 — bySi— 140 
90 — by 41— 90 

llOsumof the payments. 330 snmof the prodHcb. 

E divided bj IIQ givesS yeani, tbeaaiwer. 
O 3 
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IllUtTBATION. 

Suppose the interest of money to be at 5 per cent and that Syein 
is the true eqvated timeta found above. It is evident that Agnuibe 
interest of 501. for one year, which is 2l. lOs., by extending the tern 
of payment to 3 years instead of !2; and that he lotea the interest of 
4<>l. for half a yenr, and the interest of tO\, for 1^ year, by paying 401. 
half a year before it becomes due. and ^iOl. 1^ year before it bccoaci 
due ; which interests, added together, roalce i2l. 10s., so that his giia 
and his loss, on this consideration, appear to be equal. Bat, wemort 
recollect, that B is not intitled to the interest of 401. for half a yor, 
and of (301. for 1^ year, but to the dl<count of each of these sumsSor 
those times ; so that the nilc cannot be prfcisely aceuraiCt though it 
be near enough to the truth for any practical purpose to which it en 
be applied. 

(*2.) I am to pay 500^ at three diff^ent payments, vis. 
100/. at 2 months, 200/. at 4 months, and the rest at 6 
months ; but the person who is to receive the money has 
au^rced to take a single note for the payment of the whole 
lit once, for what length of time must the note be given? 

(3.) A debt of 700/. is to be discharged thus : 150/i 
present, 300/. at 6 months, 200/. at 9 months, and the 
rest at 12 months ; what is the equated time for the pay- 
ment of the whole? 

(4.) A merchant buys goods to the amount of 760^ 
850/. of which is to be paid at 3 months, and the rest at 
9 months ; to prevent farther trouble, it is agreed to pay 
the whole at once, and to prolong the time of the first 
payment in proportion to the shortening the time of the 
second; at what time must the whole be discharged 
without prejudice to either ? 

(5.) A debt of 500/. I5s, is payable as follows : 160/. 
lit two months, 147/. 17«- at 74 days^ 137/. 18*. at 95 
days^ and the rest at 5 months. It is to be discharged 
at one payment; what is the equated time, reckoning 30 
davs to a month ? 

CLASS II. 

(G.) A traveller received 1200/. in 4 bills, all payable 
at Newcastle-upon-Tyne; viz. 000/. dne at 4 montbB) 
8001. at 5 months, 200/. at 7 months, and 100/. at 10 



w 
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iths: be agreed to pay the banker there, a reasonable 
commission, nod tbe expease uf the stamps, provided be 
would give him a lingh bill on London for tbe payment 
fit the wbole al once ; for wbat leuglb of lioie atier date 
Ott^ht this bill to be drawn ! 

(7.) A debt is to be discbarged thus, j present, ^ at 
) dayS) ^ at 3 raootbs, and the rest at 4iii. 17d. wbat 
time may the whole be paid at once ? 

(8.) Three legacies are left by a gentleman, to bis wilJ, 
myable by Ills executors, to one person, or his heirs. 
The first legacy of SOO/. IBf. is payable in -J- a year, th« 
Sd of 900/. 17». erf. is payable in 1 year 114 days, and 
tbe 3d of 1700^ 18*, 4irf.'is payable in 2| years. The 
legatee and executors have agreed, that the payment of 
'these atlins shall be made at once; at wbat lime must 
Ihat be, thai neitlier parly may be injured, allowing 
simple interest? 



COMPOUND INTEREST. 

DefinilioK. — Compound tnteiat is that which is pro- 
duced not only from the sum of nioliey l«nt as the prin- 
cipal, but also from the interest, wliicli, (when unpaid,} 
f» it becomes due, is added to the principal. 

Proposition. To find the inlerest of any mm oj money, 
mpatd, Jbr any equal numltr of pai/menlx at any rate 
per cent. 

Rule I, Find the amount of the given principal for 
le time of the first payment by Siuijile Interest; then 
insider this amount, hs tbe piincipul for ibe second 
wyment, and find its amount as before. Proceed thus 
hrough all the payinetils, always considering the last 
mount ast be principal of the next payment ; then, if 
M given princi|>al, or money lent, be deducted from 
le &sl amount, the remainder will be the interest re- 
ttlred. 



IM GOMFOOITD IllTBBBfT. 



Or, Rale 11. 

BtJbcK the givcB soi isto fkrlhiogSy which mo 
hj the nie per ceat. and cot off two figures froi 
lifht h»Bd of each saccrssiTc product, (or place 
■acKgiiin piadact two figures farther towards the 
haiad,) and the last resalt will be farthings. 

raisvillte trae^vketlwr the payments an 

; sMMikly, or by any other aliqo 

far half>yeafiy payaeats, take half the n 

of yean ; — ^for quaiteriy payment 

Bes the onmber of y ears* lee 

jtmn, halC-yean, or quarters 

the ■tneai ef a gireii wm pajrable yearly, 

Jbe. hy the ahove roles, as directed by i 

k win easily appear to tho 

««h logaiilhaieal arithmetic, and the involu 

•iktr rmles, ste Compound 1 




EjMtmpiet. 

(10 What B the coaipound interest of 357/. 1€ 
3 jean^ at 5 per ceat per annum ? 

5<. b 4^a57L lOt. principal. 

17 17 6 interest for the first year. 

j^\975 7 6 amount for ditto. 

18 15 41 interest for^theSd year. 

J^)394 3 10| amount for ditto. 

19 14 l{-jl interest for tlie 3d year. 

413 17 -^g amount fo^ ditto. 
S57 10 prindpaL 



Answer, 561. 7s. Otf.^ whole interest, which is ! 
^-jl more than the simple interest of the same sum. See Bxat 
Sm^ imiertsL 

(i«) What is the compound interest of 700/. 18i 
4 vears, at 5 per cent, per annum 1 



■r 

F (S.) What is tbe compoiiud interest of 1067/. 17*. Gd. 
br 8 years, at 4 per cent, per iiDDiim 1 

(4.) Required the nniouut of 500/. 17*. fur 6 years, at 

tper cent. coinpouDd ialerest; 

(5.) What will 700/. amount to in 7 years, at 4^ 
feat, per aiitiuu, compouucl interest ? 



ler 



J (6.) Find the several amounts of 500/. payable yearly, 
ihalf.yearly, ami quarterly, for 4 years, at 5 per cent, per 
nBaam. Jmw, OU?/. lbs. O^d. for yearly, 60g/.4s.0^iL, 
gbr half-yearly, and 608/. 10s. lO^rf. /or quarttrly pu\' 

r (7.) What is the amount of 715/. for 6 years, the ii 
terest payable half-yearly, at 4^ per cent. peraDniim ? 

(8.) What u the compound inlerest of 740/. 18ji. for 
IDJ years, by quarterly payments, at 4 per cent, per 
I uuum ? 

. FELLOWSHIP, OR Partnership. 
I Drfinition. Fellowship, or Partnership, ia a general 
j,iule by which Ihe accounts of merchants, &c. trading in 
kompnny, with a jotnl stock, are adjusted ; ao that every 
partner may have his due share of the gain, or sustain a 
Ifiroportional part of Ihe loss, accordinji; to the money he 
inas advanced in the stock, and the time of its conlinu- 
iftnce therein. 

SINGLE FELLOWSHIP, oR Partnership for 

ANY EQUAL TIME. 

Dtjtnition. Single Fellowship, or Partnership for 
,any equal time, is when difTereut slocks are employed 
for any certain equal lime. The effects of bankrupts are 
\iy this rule properly divided among their creditors, le- 
Igaciea adjusted in deticienciee of assets, &c, — It liliewise 
leaches us to divide any given number into iinequat 
ipariB, proportional to certain other given numbers. 

Proposition, Having each man's particular stork and 
(fte tehoUgain or loss given, lojlnd each man'spart of Ihr 




IM SIICGLB FELLOWSHIP. 



As tke whole stock is to the whole gain or lot 
fto is tmtk Bsa's particular stock to his particular sbii 
of tke nia or loss. 

iiitmd ff fro^. Add all the shares toother, a» 
the ««■ will be equal to the given gaio or loss when tfai 
work is right. 



Njce I. Wtaco iboc are muT paitnen concerned, the fbUowing 
te» wkkb is b«st perfonned by decimals, vill be fbnnd nteftil."* 
n i l i lk tbe vbole cun, or lou, by tbe whole stock, and the qoodont 
«3i be a coeiwoa wakiplicr, by vbicb multiply erery man*! parti- 
aock, md tbe soreni prodacts will giTe each man*i shave of 



T* Jidde awf giitm number into amy fOMikrisf aa* 
ffasl pcrti piijiiihwil to certam ather giten numben, 

Baleu Make the tarn of the nombrrs to which the requiicd ptiti^ 
■■R be pcopofftnoaly the first term ; the nnmber to be parted, or 
dindcd, tbe second ; and each of the giveo numbers, to which tfao 
reqoircd ones aMat be proportional, the sereral third terms of so mssy 
scatiacs in the Role of Three, tbe fourth terms of which viU be the 
re^MGtiTe parts reqmzcda 

Exmmples, 



(1.) Three merchants. A, B, and C, enter upon a joint 
adventure; A puts into the common stock 250/L lOf; B 
:)00/. 16j. and C 410/. ISi. After all expences were 
paid, a clear gain of 327/. lis. 6d. was to be divided 
amongst them ; what was each man*s share 1 

e50l. lOs. A's stock. 
300L 15s. B's stock. 
4101. 18s. C's stock. 



£962 3 mm, or the whole stock. 



L s. L s, d. l. u /. s. d, rem. 

96S 3 : 3U7 1 1 6 :: fbO 10 : 85 5 8|— 3338, A's than. 

962 3 : 527 11 6 :: 300 15 : 102 7 104— 666, B't share. 

96V 3 : 327 11 6 :: 410 18 : 139 17 10|— 15239, Cii share. 

3t1 11 6 proof. 

(2.) Two merchants traded together ; A put into the 
lock 600/. Us. lOd. and B 700 guineas ; they gained 
90/« lbs, what is each person's share thereof? 



w 

(3.) Four 



SINGLE FELLOWSHIP. ISA-^^I 

(3.) Four merchantg, A, B, C, and D, entered iato 
(trtuerBbip with a stock of 5075/. 18s. of wlijcli A con- 
ributed 574/. 16s. B 847/. 18«. Qd. C. 3044/. 17s. and 
>,* the rest; tliey gained 1358/, ISs. what was each 
lerchant's share thereof in proportion to his atoek 1 
(4.) The none; and efi'ects of a bai)krupt, after every 
navoidable expente is deducted, amount to 7174/, 14«. 
.tthii tiinehe is indebted to A 540/. 149, to B 770/. 18*. 
> C 4005/. lis. to D 975/. 18s, 9d. und to E 3U0O 
■tineas, how must it be divided amongst them, and what 
Hllthev receive in the pound ? 

f (5.) Sin merchants. A, D, C, D, E, and F, sustained 
ktoBBor7075U/, by shipwreck on a foreign coast — A put 

HI board, as part of the cargo, totlie value of 7754 J. 17». 

1 1S748/. 14ar. C 3497/. I6j. D. 57d4/. 18^, lOd. E 377S/.^H 
Kt. and F 37497/. 19s. Sd. whereof there was a salvaga^^^^ 
p^the cargo of 18750/. which was sold iu the country foB^^^H 
Q947/. clear gain ; what was each merchant's loss ? ^^H 

) (JB.) Three merchanls. A, B, and C, freight a ship 
iMth wine ; A put oa board 500 tuns, B 340, and C 94 : 
^y a storm at sea they were obliged to cast 150 tuna 
Overboard; what loss does each sustain ? ^^m 

\ (7.) Let tlie number 1G80 be divided in 6 sucfa^^l 

firts as shall be to each other, as 1, 2, 3, 4, 5, and B^^H 
Bpectivtly. ^^^H 

(8.) Three merchants entered into partnership, with 
Block of 1789/. 4s. their several stocks were in propor- 
Bon, as, 7, 8, »nd 9 ; they gained 500/. ; required each 
person's stock and gain ? 



f{0.) There was a mixture of 3 different kinds of wioe, 
whicli, fur every 3 gallonid of one kind, tliere were 4 of 
other, and 7 of a third; what quantity of each kind is 
■ mixture of 292 gallons i 
(10.) A father left his estate of 19090^. among 3 sons, 
such manner, thai, for every 2/. that A gets, B shall 
ve 3, nnd C 5 ; how is the estate divided? 
til.) An old hidy left 229/. 13«, 4rf. to be divided 
nuongst three of her nieces, A,B, anAC\.W*'. iki »i^\^~ 



IM DOUBLE FELLOWSHIP. 

as A had 5|/. B had 4^L ; and as often as B had 4^1. 
C had 3y/. ; pray what money did the old lady leave to 
each of them ? 

(12.) Divide 500/. amongst 4 people, thus; give A 
i, B ^, C i, and D 4» . 

(13.) Two persons traded together ; the difference of 
their stocks was 51/. lis, Gd, A's gain was 57/. 18«* nod 
B*s 20/. 14^. required each person's stock? 

(14.) Three merchants, A, B, and C, freight ships to 
Lisbon, with sugar to the vahie of 15778/. 2s. {id. A 
bought 250cwt. Iqr. 22lb. at 2/. 16s, per cwt. B paid 
2/. Gs. Qd. per cwt. for his ; but meeting with a storm at 
sea, the sailors were under the necessity of casting cot 
part of the ship*s lading. — A's proportional part cast 
overboard was equal to the -i4q P^^^ ^^ their whole 
cargOt and 3| times the whole quantity cast over-board 
was equal to dj times the tvhole freight of A and B* 
When they came to land, A sold his remaining part for 
4 guineas per cwt. and found himself a loser of 10 per 
cent, besides charges. B advanced the rerrraining part 
of his commodity 20 p-r cent, and C gained 4^. Bd, per 
cwt. by the quantity he saved. — What did each merchant 
lose hy this voyage, the charge thereof amounting to 
500 guineas. 

DOUBLE FELLOWSHIP, or Partnership foe 

UNEQUAL TIMES. 

Definition. Double Fdljwship is that which sup- 
poses the several stocks, advanced for the purposes of 
trade, to he continued for unequal times, or to be in- 
creased or diminished at pleasure, with the conseutof 
the several partners, at any time during the continuance 
of such partnership. 

Proposition. Given each man's stock, the time of its 
continuance f and the whole gain or loss, to find each maiCs 
part of the gain or loss. 

Rule. Multiply each man's stock by the time of its 
continuance. Then, as the sum of all the product^is 
to the whole gain or loss, so is each man's product to bis 
part of the gain or loss. 

Method of proof as in Singh FeWowsAtp. 



ART I.] 



DOUBLB KELLOWLHIP, 



ly be shewn thus; when the ti 
r losi are evideriily as the BtocUT < 
Fellowship; and, when the aloclis are equsi, the shatiy 
tuthetimes; wherefore, when neilhtrsreariuBl, the shi 
■a their producls. 
S. When there nre m.iny partners roncemed, diricle the whole gain 
kwa by the tarn of the products of each man's stock and lime, and 
I quotient will be a Dinimaii multiplier, by which multiply the 
Aducta of i^acli mati'E stock and time separalely, to obtain his sharp 

the gain or loss This rule k best adapted to decimals. 

S. The falloK'ing rules aud Dbserratians nill be found very iiieTu 

nlTiiig difficult qufstions in Coin|>aund Fellowthip; >nd, on tbi 

eouni, win doubtless be acceptublc to the generality of readers. 

t. Prop. I. Oiecn each man's slack and time, and one maa'sgaia, 

r lax,') tofijtd each man's jiortfcuiar gain, for his,J and cmseqiunlli/ 

'Snte. As the proiluut of that nan's stack and time, whose gain 
* w is given, ia in his gain or lose, so is the product of any olber. 
^i stock and time to his gain or loss. '. 

5, Prop. 9. Ghen each man's ga 
to find each man's particular 
e. Multiply eucli man's ga 

iDvm. Then, a> the sum of tbe 
'a product lo his atocli. 

6. Prop, S. Giuin fach man's gain, (m 
"~li, tujinil raeh m*n'e particiUar sloeh. 

Role. Aa that man's gain (or loss) whose stock is given, 
H of hti Btock and lime, lo is any otlier man's gain (a 
B product of his dtock and time. These products, divided by tli^l 

' 'e limef, nill give their separate stocks. 
1, PrDp.4. Ghen each man's stcck and gain {or Ion). 
-■-'- I, wyini/Weirpofiitulnrli'nfi. 

Reduce BHDh man's slock and gain (or loss) inttJ one deiH^ 
. nnd roulliply each man's gain (oi- lO(s) into all the " - 
kefit hbowo. Then, as tlie sum of the producls is to tha ■ 

^ach man's product to his time. 
'S. Pnp, a. Giten each man'i slock and ^lin (er loss} aad one 
M, ta,fiail iht pafticuksr tines -if alt the rest. 

Reduce each man's stock and gain (or lo^) into one 
ioiliona and multiply each man's gain (or loss) into all the s 
nept his own, Theo, as Ihat man's product, wboie lime is 
lo thai time, sn is any oilier min's product to his time. 

Examples. 
(1.) Three merclianrs. A, B, aad C, etttev vnUiV^t^ 
erahip; A puts ia 89/. os. for 6 mouVhs.B Wil.'Va».5^ 




n (iiT lass) asd lime, and the xhtli^' I 

u or loss into all (he times eic 
products ij to the whole itqck, 

,stj and tine, and one m, 




SOCBLB FELLOWSHIP. ^^^ 

Ctat. 10a. for 11 naatbs : with llibstoi 

', CBal gan 86/. lOi. Required each peraoi 

gw> in proportmi to his srock, and the lia 

— Iti p fad V i P*« -"«■■ 5s. A'> product. 



^B6 16 pronf. 

(t.) Three mrrcbants. A, B, and C, engage in p» 

; A puis in 547/. 19*. Orf. for 7 moutha, B «f 

I. for 9 moDtht, anilC 17-17/. 14*. for 4 nionihs: <hi 

ride, and gain 2'25/. Required each persnn's slia 

• reof? 

.30 Four rarmers, .\, B, C, and D, joinlly hired 

uture of a neighbour for 2b guineas, into wluch 

raed 7oxen forlSdavs. BUoxen for 14 dajs, C 

It f(ir2-5d^}s, and D 15 oxeo for 37 da^s ; bow mm 

icli farmer pay for his xhare of Lhe pasture ? 

4.) A family of 10 persons look a. lar^e house for i 

r, for which Ihcy were to pay 26/. 2», Q'/, for thai tlw 

How, at lhe end of 14 weeks, they look iu 4 lodgers, ai 

^ weeks after 4 more ; and bo on for every 3 weeks (durii 

Ibe term) they took in 4 more lodgers. What must o 

||«f each class pay per week of tbe rvall 

(5.) Three raerchanta enter into partnership, anil tra 
as follows : A put in 130/. and at the end of ? inoiit 
took out SO/; 5 niuntlis afler that he put in 171)/. i— 
. fut in 205/. anil at the end of 5 nionlhs 110/. more, b 
' ' >ut lAO/. four months after :—C put in aoOguiiiM 
vben 8 months had elapsed, he drew out IfiO/. b 
|i months after he put in 500/. — Their partnership co 
'^ued 13 nioiitli^, at the end of which time they giiiai 
10/. Requireil each person's share thereof? 
CLASS II, extrching lhe notes, SjC- 
I fO,} Three merchants Uf' ' ^^«^ a.^ (oWu^a'. 

htin aOO/. for 3 moiUlis, & m«'a\W, ».w 



PART 1.] DOUBLE FELLOWSUIP. ^^^ 

4D0/. for 3 moiillis by uhicli he received 21)/. 12$. ^d• 
|iroiit. Wliat must A and B reteive for their leapeclive 
stocks, and what did they gain in the whole 1 

(7.) Three iiicrchunts traded together iii this manner, 
A's money coQtiuued 8 months, tur which he received 
44/. 4i. gain ; B's continued 6 months, for whicii he had 
421. 16s. 9|(/. ; and C's 12 months, by which he was en- 
lilted to receive 70/. 11*. 2^.— Their whole stock was 
227/. hence is required each pefEon's particular stock I 

(8.) A, B, and C, are in compnnv, and pnt in together 
3822/. A's money nas in 3 ninntht', B's money was in 5 
months, and C's money was in 7 months; they gained 
234/. which was so divided, that I- of A's gain was equal 
to|of Bs gain, and | of B's gain was equal to i of C's 
gain ; what did each merchant gain and put in ? 

(9.) X, Y, Z, in company, make one common stock i>{ 
4262/. X's money was in 4 months, Y's months, and 
Z'a 9 monlhs. They gained 420/. which was to be di- 
vided in the following manner, viz. ^ of X's gain to be 
equal to } of Y's, and ^ of Y's gain to be equal to j of 
Z'e, Quere, what each person gained and put in ? 

(10.) Four merchants. A, B, C, and D, trade together; 
A clears 76/. 4s. in B months, B 57/. lOf. in 5 mouths, C 
100 guineas in 12 mouths, and D (wiih a stock of 200 
guineas) 78/. 16a. in 9 months. Required each man's 
(nrticular stock? 

(11.) Three persons, A, B, and C, traded together; 
A's stock was 80/. bs. B's 92/. 15s. and C's 38/. 10». 
Their respective gains were 25/. 1 Oj., 37/. 2». and 24/. 4s.; 
also, if the limes that each person's stock was employed 
in trade be added together, the sum will be 23 mouths; 
pray how long was each man's stock in trade? 

(12.) A merchant (B) in trade, with a capital of 6000/. 
after a certain time, agreed to take a friend (C) into part- 
nership, who was to have a share in the profits oceord. 
ing to the money he advanced, and the lime nf its con- 
tinuance. Now C put 1400/. hilo the stock, and Ihey 
traded together in (his manner, till, willing to enlarge 
their sphere of trade, they admitted another person (D) 
as a partner with a stoek of 1800/.— At lUt ei\«i at '4 
ware (or 30 monlhs) reckoning from live \\w\«. i!K».''e. 
P 2 



conmeticril business, B'e gain was found to be*11! 
C'b 210/. and D's 202/. 10*. ; ^uere, how long were C's 
aiiii t>'s money employed iu trade, and what did each 
merchant gaiu per vent, for his money? 

(13.) Two uiercliants, A and B, iraded together with 
BHlotk of 315/.; A's money was employed 12 moulhi, 
and B'a only 8 : wlien they came to divide the proGls oi 
their traffiic, they Jind equal shares.— Pray what moatj 
did each person put into ihe stock I 

(14.) .'VcerUin viUa<;e is possensed by three pri^rielan, 
who are desirous of having it enclosed fur their mutod I 
benetil. A'a properly, upon a survey of the quaiititf I 
Bud quality, is 3U4a. dr, 34p. at 18a. per acrcj B hu 
4110. Ir. 14p. at an average uf 19«. Gd. per acre; andC 
has 714a. 3r. at a guinea per acre. Out of tbeee aa al- 
lowance of &i. 6d, in the pound is to be made for the 
tithes. What quantity uf laud must he allDtted for thew 
lithea, at an average quality of IDs. y^d. per acre ? 

LOSS AND GAIN. 

Dtfiuilion. Le»s vnd Gain Is a rule (hat discovert 
what is gained or lost in the buying or selling of go^a; 
and irislructs the merchant, or Iracter, (a raise or lower 
Ihe price of Ids goods so aa to gaiti or luae so mudi pir 
cent, ^-c. 

Note. By Ibe prime cot), or Eellingpnce of an integer, in Ibefbl- 
lowing propoaitioDs iiid nilea, is nearit Lbe prime coit, or selling price, 
pir yard, I'tir, duscii, pimnrf, tuil., gaiiin, tun, Sc of any quBo^lf «(i 
gomla, or it ma; KijiDify tbe whole value in any of tbe propositiain 
except the Rrst, flfih, and'ejifli. 

Prdpotition 1. Given the prime cost and seHing priet 
of an integer of any qitanlily of goods to find the telutt 
gain or loss. 

Rule. Calculate tbe value of tlie goods at the prli^iC 
cost and selling price <if an iiiti'ger, by llie Rule of Three, 
of Practice, and the difference of Ibese values will be lbe 
gain or loss. 

Prop. 2. Giftn Ihe prime cost and selling price of an ' 
integer of any quantity of goods, to find tlie gain or lot* 
per cfKl. j 

Rule. Aa the prime cost of an \n^B?,w \a Vw "VWA. ■»»». i 
the advanced or reduced pni ' \ttie%w \.q a^w««»,] 



>AR'r I.] LOSS AND GAIN. 'ifl 

number ; which, if greater Ihan 100/. llie excess will be 
the gain; bul, if less than 100/. tlie defect will be ihe 
losB per cent. 

Prop. 3. Gicen the prime cost of an integer, and the 
proposed gain or his per cent, to Jtnd the gelling price of 
tuch integer. 

Rule. As 100/. is to 100/. with the gain added to, or 
the loss subtracted from, it, so is the piirae cost of aii 
integer to tlie retiuired price per integer. 

Pr<ip. 4, Gitfn the price of an integer, with lite gain 
or lota per cent, by such a price, tojind the gain or leu 
at ant/ other price. 

Rule. As ihe given price of an integer is to 100/. 
iiitb the gain per cent, added to, or loss siiblracted from, 
it, BO is the proposed price to a i'liiirlh number. If this 
Iburth number be greater than 100/. the excess will tie 
the gain ; but, if it be less, take it from 100/. and the 
remainder will be the loss per cent. 

Prop. 5. Given the price at which an integer of atig 
quantity of goods is sold, and the gain or loss per cent, 
btf fucA sale, to find the whole gain or loss. 

Rule. Find the whole value of the goods at the selling 
price per integer. Tljen, as 100/. with the gain per cent. 
■dded to, or loss subtracted from, it, is to 100/. go is the 
whole value at which the goods uere sold To the whole 
prime coat. The difference between the whole valne at 
which Ihe goods were sold and the whole prime cost will 
give Ihe whole gain or loss. 

Prop. e. Given the prime cost iif an integer of any 
quantity o/ goods, and the gain or loss per cent, by the 
xkole quantity, to find the whole gain or loss. 

Rule. Flad the whole valne of the goods at the prime 
coat per integer. Then, as 100/. is to 100/. with the gain 
added to, or loss subtracted from, it, so is the whole va- 
lue of the goods, at the price Ihey cost, to the whole valfte 
at the gain or loss per cent, proposed. The difference 
between these values will give the whole gain or los.s. 

Note. More propoiiiliniui and rules may be given; bul,if the aclio- 

r tlianiughly^ understand ihe raleB already laid doivn, and tlieu 

.iplicadoD. it IE presumed be witl not meet wttb sitj entVuimiranMh. 

ia Ifir Mil Cain, boweYfT Complicated t>i« «i.ftmvA«m>']Ve. 



162 LOSS AND OAIK. 

Examples to Propositi0n 1. 

(1.) Bought 1 1 0^cwt. of sugar at 1/. 15«. per cwt. whe- 
ther shall I gain or lose if I sell it by retail for 6ili per Ib.t 

Icwt. : 1/. 135. :: 119|cwt. : 1?09[. 1 Is. 34. prime cost, 
lib. 6d, :i 119|cwt. : SS.^/. 6f . told for. 

Then 335/. 6f.— 209/. lis. 3d.ail25/. 14s. 9d. gain. 

(2.) Bought ]5cwt. of cheese at ]/. 11«. ed, per cwt 
which I sell by reuil at 4id. per lb., what shall I gan or 
lose by so doing ? 

(3.) 1 bought 77c wt. 3qr. 14lb5. of sugar at 21. 7ff. lOl 
per cwt. and sold it again for 6|tf. per lb. whether did I 
gain or lose, and how much ? 

(4.) A merchant bought 12 tuns of wine at 75/. Mi. 
per tun, which he sold for 7f . per gallon ; but, by mis- 
fortune, a pipe was staved, and rendered unsaleable. 
Whether did the merchant gain or lose, and how mncli 
by such sale ? 

(5.) Bought 340 yards of cloth at 5«. 4d. a yard, and 
sold it again at 7«. 6tf. per yard ; what did I gain in the 
whole ? 

Examples to Prsp. 2. 

(6.) If wine be bought at Is. 6d, per gallon^ and sold 
for l6«, what is gained per cent, by such sctle ? 

7i. 6d. : 100/. : : Ws. : 133<. 6s. Sd. 

Then 132/. 6& Qd.— 100L^^33L 6s, Sd, the gain per cent. 
Or, 10s.— 7*. 6d.=is. ed, and 2x, 6</.=} of 7s. 6rf. therefore 100-f3 
Txet55L 6s, Qd. answer. 

(7.) A merchant has a quantity of damaged tobac<$o^ 
which, including all expences, stands him in ll^d. pet 
lb. what will he lose per cent, by a sale at ]3|tf. per Ifo. ? 

(8.) Bought 27 yards of cloth for 17 guineas, and sold 
them again at 9s. lOrf. per yard ; what was the gau or 
loss per cent. ? 

(9.) Bought a quantity of goods for 60/. and sold them 
again for 75/., what was the gain per cent. ? 

(10.) Bought a quantity of cloth at 7^. 6d. per yttfd^ 
which, upon examination, I found not so good as I iy 
pected. Now, if I se\> *'* •'^ *^. 'i^* V« ^^^^> ^W. stall 
/ lose per cent, by it 
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Examples to Prop. 3. 



{11.) Bought muslin at 4s. Bd. pcrjard; at what price 
mu 1 sell it per yard to gain 124 per cent. I 

tool. : llSMOi. ;; 4i. Sd. : Si. 3il. answer. 

Or, ISi. 10t=J of iOo;. and | of 4i. Sd,=7i/, Hence 4i. 8J.+7fl. 
=ji. 3if. *■ berore. 

(13.) If I buy cloth at lis. ed. per yard, how uiuat 1 
sell it to gain 20/. per tenl. ? 

(is.) A Manchester man bought a quaotity of yarn at 
6t, per bundle, which not proving so good as be expected, 
lie sold it so aa to lose 6 per cent, by it ; what was the 
■elling price ? 

(14.) If i buy tobacco.at 12 guineas per cwt., at what 
rate must I sell it per cwt. to gain 15/. per cent ? 

(15.) Bought a quantity of cloth at 7*. 6d. per yard, 
which, not proving so good as I expected, I have resoUed 
to lose iiy. percent, by it; bow must 1 sell it per yartftj 

Examples to Prop. 4. ^ 

(12.) A stationer sold quills at llf. per thousand, by 
which hp cleared 60/. per cent but ihey growing scarce, 
he raised them In 13s. 6d. per thousand ; what was his 
{ain per cent, by the latter price ? I 

lis. : 1601. :: l3l. R|). : igel-ll. 3,\J. fl 

Then IM. li. 3^;.~]0pI.=SG/. 7(. 3^. onswer. A 

(17.) If, when I sell cloth at 8s. Qd. per yard, I gain * 
13/. per cent, what will be the gain per cent, when it is 
'Kold for lOs.Od. per yard? 

(18.) A woollen -draper in London had a quantity of 
'black tlolh by him, and, being afiaid of its bf ing Ua- 
< naged, he sold it at 15s. per yard, and, by so iloiug, lost 
14/. per cent., but a general mourning coming unei- 
Ipectedly, he was enabled to advance his cloth to a guinea 
per yard ; what did he gain or lose per cent, bythelatler 
■ale? 

(19.) If a plumber gain 12/. 10s. per cent, when lead 
ft sold at 30/. l)a.Gd. a fother, what woiiXi W ^■to'^ *«\'^'" 
Mrceot. when it Jg sold only »inl.\B,^. VXvtS'i'Oa'*^ 

i .^^ 
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LOSS AND GAIH. 



Eiampit* If Prep. 5, 

(SO.] A nercbant sold al. 3libd«. 53^ gall, of wine al 

S*. 8^ pet gallon, and b« ta doing gsiiiol Q\l, per cent. 

What nms the piime cost of bb wine, and what did he 

gaia ia tbe wholej 



TbcaSOOLieLSd.— t-KH.Si. S;yd.:.=3ul. lls.4^Vl. oMegnio. 

(31.) A nercbaot sold Ucwt. 3qr. I8lb. of sugar it 
7^. per lb. and liis profit per ceut was '25/.,ulia( ilid lit 
gain ID tlie whuk? 

(23.) If I sell 500 deals al 15d. a pit^i-c, and !)/. per 
cent lu»s, what do I lose in ibe whole quantity ? 

(23.) A bad I J pipes of Malaga wine, which he parleil 
wilb to B at 4]/. per ceal. prolit, who sold lliem to C for 
38/. 111. 6d. advuolage; C oiude iheni over to D for 
MO/. ISj. Sd. and (bleared thereby 0| per cent., wl 
ihis wine coal A per gallon ? 

Exampitt to Prop, 6. 

(24.) Bonglit 60 reams of paper at 15*. per reBen,ii]r 
Uie sale of which I lost 4/. per cent., what did I lose ii 
the whole ? 

Ir. : ISs. ;: 60r. : 451. piime com. 
lOOi 96 :: 451. : 431. 4s. Belting price. 
Then 45J.— 431. ia.=ll. 16j. whule loss. 

(25.) Sold 7 pieces of cloth, each containing 35^ yards, 
on account of damage, nt a loss of 10/. per cent, wbatdid 
1 lose in the whole, the prime cost being 15«. per vardf 

(26.) Bought 475 yards of cloth at lOi. 6d. per yard, 
bv which 1 gained 3t>/. per cent., what did I gain in Iht 

CLASS II. Promiicuoui Examphs, 
(27.) Bought 127 hbds. of sugar, each containing^, 
cwt. at 3{. 0*. ttif. per ctvt. how must I bi-II the sugar per 
lb. to gain 50 guineas by the whole ? 

(28.) A merchant bought 1400 casks of tallow, at 
2^ 6t. per cask, and sold uot Via.Vi ot \\ ^.v 1L \&a, < 
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BARTEB. l(SS\ 

caak; but the rest b«ii)g worse than he expected, he is 
willing to sell it at auirli a price per cuak, (hat he may 
Muliy make his purchase-money of (be whole. At what 
Ute tuuat he sell it? 

' (iO.) A merctiant bought 100 ^ardsof velvet for 11! 
it what rate tniist he sell it per j^iril to gain h 
Itiie whole quantity as fouryiirda are sold for? 

(3U.) Sold a quantity of Virginia snakeroot for SOfl . 
and b; so doing lost 21)'. per cent., whereas I ought t^ 
hMt gaioed as much per cent, as the snakeroot 
iBuere my loss in point of trade ? 

(31.) A tea-dealer purchased 120lb. of tea ; 
Which he sold at 10;. Gd. per )b., but ihe rest, being di 
naged, he sold^t at a loss of 3/, 12s. after which he foui 
be had neither gained nor lost. What did Ibe tea coi 
Ikim per lb. and what was the damaged tea sold for ? 

(32,) My factor at Leghorn returned me 800 ba 
of anchovies, each weighing 141b. neat, worth l^id, 
lb. in lieu of 74901b, of Virginia tobacco ; by which 
lignment 1 find that I have gained 17/. per cent, PraJI 
tihat was the prime cost of a lb. of my tobacco to thi 
fcctor? 

(!33.) A merchant sent goods to Boulogne to the value 
of 3476/. 15a. by the sale of which be gained 40/. sterling 
per cent. The value of the goods be sent over and the 
gain were returned in commodities, by the sale of which 
in England he lost 15/. per cent. What was bis gain at 
the last! 

(34.) Sold a piece of cloth, containing 5000 ells Fle- 
mish, for 4250 guineas, anil gained upon every yard f of 
Ihe prime cost of an English ell. What did the whgl " 
piece stand me in 1 

BARTER. 

Definition. When merchants or tradesman eicbange 
one commodity for another, it is called Bartering ; and, 
by the rule of proportion, the price and quantity of the 
|m>dB BO exchanged are determined, so that neither 
^Wly may sustain a loss by such traflic. 

I^miosition 1, Given the price of au inUgw oj ati-g 
^titi/if of goods, to find lilt correBponding qu.ouvW.-s t>S 
g> other sorl ef goods, at any givm price per wU^w , 
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168 BAKTBK. 

neji and the rest in sugar at 6d. per lb. What quaatitf 
of sugar must B give A ? 

lOf. I { I 41/. 

I I so 10 6d. : lib. : : 41/. lOt. : I4cwt Sqh 8^ 

<-*-«-» answer. 

61 10 value of A*8 bops. 
to paid down. 



41^ 10 to aceonnt for. 



(10.) A and B barter; A has 750 yards of canTti, 
worth lOd. per yard, for which B gives him 475 yards of 
serge at 11 ^ per yard, and the balance in cotton at St. 
per yard ; how many yards of cotton must A receive t 



id.ljil 475 I lOd. 



A|750 



c£31 5 vakie of A^ canvas. 



f0)455 2f S2 15 3i value of B^tt seqpt. 

«£2S 15 S{ XS 9 9i to account for. 

ds. : 1yd. : : 81. 9s. 9^d. ; 56yd8. Sj^rs. answer. 

(11.) A has 700 gallons of rum at As. 6dm per gallon, * 
for which B gives him 27 guineas in money, and the rest 
in cotton at Hid, per lb. ; how much cottou must A re- 
ceive ? 

(12.) A has57qrs. 6bush. of corn, worth 1/. lU.6tf. 
per quarter, for which B will give 14c wt. 3qr. 18lb. of 
sugar at 4/. 14«. per cwt. and the balance in raisins at 7^. 
per lb. Should these persons barter, what quantity of 
raisins ought B to give A ? 

(13.) A has 27cwt. of cheese, worth 1/. 11«« Ad. per 
cwt., and B has 25 pieces of cloth, worth 1^. 19«. 10^* 
per piece ; should these persons barter together, to whom 
will the balance, if any, be due ? 

CLASS II. ' , : 

(14.) A gave B 120 yards of Kersey, 3^ yards of which 
cost lbs, 9d, for stockings at la, per pair, and hats it \ 
Of. 6d, each ; B gave A as many hats as pairs of stock" 
wgs ; how many of each did be %vve ^ 



B^ BXCHANGE. 169 

Two nici-chuiits have v&rious kinds of goods to 
A has 736 yui-ds of India silk, worth Ss. ed, per 
13 canes worth 3s. eac)i, and 16 pieces of muslin 
I. each ; B has scarlet clolh worth 11. per yard, 
anufaclurc at Is. 8d. per lb. and a finer kind at 
peril). Ht>w many yards of cloth and poiinds of 
rt (if glass nin^t B give A, admitting lliat he gives 
' pouuds of each sort uf glass as he gives yards of 

A mevchant, A, of London, sent 8752 yards of 
'orth 1^ 11$. 6d. per yard, to B ia Jamaica ; and 

him to return him ^ of tlie value in sugar at 

6(f. percwi. | of ihe value inpepper at 7/. 3«,9(/, 
. and the rest in rum at 5^. tld. per gallon. Each 
nt ran the risk, and paid the charges of ihe coin- 
lie Bent over ; prav what quaniity of sugar, pep- 
i rum, did A receive? 

A and B barter; A hus 24 puncheons of rum, 
If. 9d. per gallon ; for which B givea him 150 

in cash, and 714 yards of cloth. What ought 
h to be worth per yard ? 

A bartered tobacco, worth 3s. 4d. per lb. at 

per lb., with B for tea atQs. ad. per lb. When 
the tea, be found himself a gainer of ni. 6«. 6d. 
t. and in the whole 8/. 10*. 8rf. What did A sell 

for per lb. and what quantity of tobacco and tea 
irtcred ? 



EXCHANGE. 

nUion 1. By Exchange is meant the baitering, or 
giug, the iHOuey of oue place for that of another, 
lis of an instrument in writing, called a Bill of 
ige ; <jnd consists in finding what (juanlity of ihe 
of one city or country will be equal to any given 
another, according to a given course of exchaiiu;e. 
'be Course of Exchange is the value agreed upon 
chants, or their factors ; and is continually Hue- 
above or below the Par of Exchange, according 
leniaud for billj is greater ot \i;aB 
Q 
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■XCHAKGE. 

-•. Tlw Par 9J Exekangt ' is that quantity of 
f of one country wbicb is iatfinsically eijualtoi 
n quaotity uf the money of another, whether rfi' 
or imagimrg. 

4. Thereat owney of every empire, kin^om, statt, 
dec. signifies one piece, or more, of any kind ol'meUl. 
coined bytheautUority of that empire, kingdom, atite,&c. 
and current ata certain value by virtue of sucb aulharitv. 

6. The imaginary monei/ is chieSy used in keeping ac- 
counts, and includes ail the denominations made use of 
to express any hum of tnouey, though no coin of that uant! 
may puss current, in the Ktate, as the pound sterling, &t. 

<t. The ^^'o denotes the difference in foreign conntriM 
between the current, or cash money, and the exchange, 
or bank-monetf, the latter being compounded of a finer, 
ot purer, metal than the former. 

Note. When current, ur ciuli-niaaey, is laken in pByiiient, tbr 
merutiinti haie an allowUDCe of ■□ much per cepC. according to «htl 
eichaDge-mDneyls wotlli more llian tlie currcrnl money. 

7. Bank-Hotrt, in thf business of exchange, are sucli 
as are obtained from foreign bankers for money lodgeii 
in their bank. — These are called bank-money. 

8. Utanct is a certain space of time allowed, by otie 
country to another, for the payment of biils of exchange. 
It varies according to the custom of' countries, oud fre- 
quently in proportion to tbc distance of places from each 
other. — Bills ore either puyable at tight, or ao many 
days after sight ; at utance, double tuanct, or half usance. 

The usance to England, from France, Holland, and 
Germany, is one month's dale; from Spain and Porlugal, 
two months' date ; from Italy three months' date. 

9. The dayi of grace are a certain number of daya al- 
lowed for the payment of bills uf encliange, after tfa« ex- 
piration uf the term specified in such bills, and >re vari' 
able in different couDtries. In some couh tries 'no days 
of grttce are allowed. The usual days of grace, in Eng- 
tand, are three. 

• li is not enay In fi ihp true par of i 
liiOtwUinn in the oiupsralivi." ulue of juld i 
tiaa made in tbe tjIus o( the coiiii at iWSSmtBt c 
Imm, ice. The par is beA ucenained {Vddi ib« cu 
tnw of mercbaiits at parlicotai limvii,»\i\c\\infcT 
f ml par. Sec Tables XX. wity' e-AtowW- 
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Quotations are (be lists fif the courses of exchanfe, 
liich are transmitted from one coUDtry to another for 
he use of merchants. These quotalioDs which extend 
> all places in the commercial world, may be obtained ' 
I the Royal Exchange. Lloyd's list shews the quoin- I 
ion at London. 1 

Tbough the quut 
^w Ibe iioriut/i 
rjgrest. 

Writers od Exchange are very numerous ; the principal 
■e, Knueof Hamburgh, Corftaiw of FraDce, aod Dubatt i 
if Londua. The Hamburgh Contoriit, by KruK, is thed 
nost celebrated ; an English translation of this valuabl^-9 
work has lately been published by Zh: Kelly, under the I 
title of Ihe Universal Cambiit. ^ 1 

The following Tables and Quotations have beeu canM I 
Ailly compared with the tables, &c. in the works men? 1 
Honed above. In this edition, the different species of 1 
money which are not used in exchange, have been 
omitted, and the quotations have been added : these are 
Ibe only alteration 8 made in the tables. 



THE NECESSARY TABLES OF EXCHANGE. 



Al Capnthagin, Sec. tha lovest piece af money is « SkiUing. 
value ,Jd. sterling. 

EiCHANOEB are compuled in RiK-dolUrB, MHre«, and ^ ^ 

Smiah, and BomeCinies in Rix-dallars, Marci, and Sola Lubi • 
Hambnrgb. 

16 SkillJDg) — 1 Mara 

6 MircBDtnLili = 3Har<:sLub= 1 Rix-dDllart.ub 
S SbilliBgs Danish = 1 Sol Lub 

aUOTAItON. 

^ . Mhtgea givti ID rariabU cerlBin. 

Amtterdam 143 Rii-dollar for lOO Kii-dollnrs 

.Sunburgh 149 Rix- dollar luO Kx-dollara 

'I«ndon 6 Rix-dollars SO SkiDing^i v....l'-^^^^^^>fc 

Psrii ........iS Shillings Danish A^*"* ,- 

« 2 
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TABLE II. SWEDEN. 

At Stockholm, &c. the lowest piece of money is a Runttie, 

value j^. sterling. 

. ExQKAvais ajre generally computed in Rix«dollars, SkilUngs, aid | 

Fenniogs. i 

8 Runstics — 1 Copper Marc 

4 Copper Marcs :r 1 Coppier Dollar 
. • . IS Copper Mards rr 1 Sikei* Dollar 

5 Silver Dollars zi 1 Rix-dollar 
19 FeHoiogs , z:: 1 Skilling 
48 Skillings = 1 Rix-dollar 

QUOTATION. 

Stockholm gives to variable, . certain. 

Amsterdam ••» 44 Skillings ^r 1 Rix-xlollar 

Copenhagen . . 36 Skillings ..•••! Rix-dollar 

Paiitsio ^.... 9i Skillings 1 Florin 

Hamburgh . . .,. ^« . . . . 4'7 Skillings I Rix-dollar 

Leghorn .40 Skillings 1 Pezzo of 8 Risb 

Idndoii ^{ Rix-dollars I Pound sterling 

Paris 94 Skillings 1 EcuofSLirres 

Spain^ •.42 SlfiU'mgs 1 Ducat of Exchangf 

TABLE III. RUSSIA. 

At Petertburg^yice. the lowest pit^e of money is a PeluMca, value ^* 

sterling. 

ExcHANGKS are generally computed in Roubles and Copecs. 
4 Poluscas zz. 1 Copec 

10 Copecs =: 1 Grivener 

100 Copecs or 10 Oriveners ' =: 1' Rouble 

QUOTATION. 

Pelefiburgh receives from oariable. certain, ' 

Amsterdam........ <•• .^5 Stivers fori Rouble 

London . « « . .28 Pence sterling. ... 1 Houbla 

Peris ••••■* ''^^^ Ci^Dtimes .1 Rouble 

Vienna ••.....• 1?5 Creutzers 1 Rouble 

Gives to 

Constantinople 50 Copecs 1 Piastre 

TABLE IV, POLAND AND PRUSSIA; ' 

AtDanizic, Scc^ the lowest piece ofmooisY \% ?l FenvKocv'^^^uA JjiT. 



'e generally computed in Plaiias,OrDlhen,aiid FenninEi. 
13 Fenmngs — 1 Groghen 
30 Gtoshen = 1 Floriu 
3 Fiorina = 1 Rix-dalluT 







OrOTATION. 


maicglvf 

nsterdmm - 
■ncrort - 
imburgh . 
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variailt. Mrldj'n. 








.. 169 GroihEn i Rix-dollar ipecit 

■ < 135 Rlx-do!lan...lOO Bli-doUars 
,. a4 Florin. If. eteriing 








TABLE 


V. UAUBCKCU AKD AI.TOKA. 



At Samtargh the Imeft piece af money is a Fcnninj, value §^d. 

ExcHAKCEB gre computed in Marcs, Sals, Lub, and Fennings ; e 
Fou[>d>, Shlliingi, and Pence ; also in Rix-dollars, Marcs, tcC. 
Fcnoingi =^ 1 Sbilling Lubec 

' Shillings Lub, or Snis Lub = 1 Marc 
Maro = 1 Rix-dallar 

Mucs •= I Dauitb Ducat 



Fenoings = 1 Ofol, or Penny Flemish 

I Pence ur Grots Flemish = 1 Sol Ub 

' Pence Flemiib, or 6 Sols Lob = ) Shitlin; Flemisb, or Sol Gro! 

I ShiM. Flem. or iW Sols Lub = 1 Pound Flemish 

'J MarcE = 1 Pouud Flemiab 

aUOTATION. 

'amtttrgk giiwJ W tnrla&te. cetlaiii. 

Mil 35 Sols Lub for ! EeuofSLivres 

wnce 36 Sols Lub 3 Fraucs 

Moa BO Grols Flemish ■ ■ 1 Pezzo of SJ Lire 

eghom S6 GrOtB Flemish ... I Pezzo of S Rials 

andon 3S ShU. 7 Grots .... I Foand sterling 

ortugal 43arDts 1 old Cniinde of 400 Reis 

Meicei/V"" 

niterdam .... S3 Stiver « Marcs 

t«a1au 139 Ri( -dollar 100 Rii-dollars 

Uienbaacn ....149 Rix-doltars ....100 Eii-dollars 
.. 8te Soldi Ficcoll.... 1 Marc 



E 



IT4 bxciulmob. 

TABLS TI. VftAHCFOBT OV THE MAIKy MAHHXIM, ftc. 

At Frtmtfort the lowest piece of moaej it a Fowu^, vmlae j^ 
^ tterling. 

EiCHANau are computed io Florins and Creutaenj or in Kx- 
dollen and Creotzert ; also in PlarioB and Batzea. 

4 FenninKf s 1 Creotser 

4CreuUen, =x 1 Balzen 

dO CreuUers* or 15 BaUeo =3 1 Florin 

90 Crentfteft, or 1} Florin = 1 Rii-dollar 

QUOTATiOK. 

Famqfort give$ to variahie, eertahu 

Amtterdam • • • * 140 Rix-4ollara. • • . for 1 00 Ris-dMlan curreol ' 

Aanborg ••••101 Rix-dollan 100 Rix-doUart tank 

Haul « • .101 Rix^ollars 100 New Ecu 

Bremen 10A*Rix-dollars 100 Riz-dollarfl 

France 79 Rix-dollan. . • . • • 300 Vma 

Hamburgh ..*.140 Rfab-dollaTa. 100 RiK-Mlara hank 

Leipzig lOOiKix-dollars 100 Rix-dollart 

Vienna 60 Florins 100 Flerias 

TABLB Vn. TIENNA AND AU08BU&0. 

At Vienna, Augiburg, &c. the lowest piece of money U a Fennin^y 

▼alue jf^. sterling. 
ExcHAMoss are computed in Florins, Creutzeis, and FenntogSi oi 
m Hix-dollars and Creutzers. 

4 Fennings s= t Greatzer 

60 Creutzers =s 1 Florin 

90 Creutzers, or H I'lorin = 1 Rix-dollar of AccooDt 

1 At Augsburg 100 Florins of >Exchaoge are equal to It? Floriss 
^ current. 

QUOTATION. 

Vienna givei to variable, certain, 

Amsterdam • . • .SSd Rix-dollars • • • • for 100 Rix-dollars current 

Augsburg 202} Rix-dollars •••••• 100 Eix-dollars current 

Constantinople • • 1 12 ^orios • • 1 Piastre 

Hamburgh 300 Rix-doUars ' 100 Rix-dollars bank 

London 19 Florins l/< sterling 

.Paris .'. . . 47 Creutzers I Franc 

Venice 184 Florins • • • 500 Lire PicoofI 

Hedeives fron^ 

Genoa • • 30 Soldi fuori banco • . 1 Florin 

L^hom 98 Soldi iBonetabu4na. 1 'Florin 

MJIan 33 Soldi cuiientV \ ^8\af». 



'J 
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urg gives io variable. certain* 

irdam 113 Ris-doUan of exch* for 100 Rix-dollan 

fort 1 02 Rix^ollarB carrent. . • • 100 Biz-dollart 

•urgh 118 Riz-dolbrs current* • • • 100 Rix-doUart 

ig 99 Riz-dollars current. • . .100 Rix-dollars 

•Q ••••.... 10 Florins 45 Creutaera • • U. aterliog 

Qbarg 101 Florins eorrent lOO Fiorina 

120 Florins 300 Francs 

fesfrom 

I ••••««••• • 62 Soldi fuori banco* • • * . • 1 Florin 

•ni 57 Soldi moneta buona • • 1 Florin 

a 128 Florins 100 Florios 



TABLE VIII. AMSTERDAM, ROTTERDAM, &C. 

msterdam the lowest piece of money is a Penning, value ^^, 

sterling. 

;hanges are computed in Guilders, Stivers, and Penningt; or 
inds. Shillings, and Fence Flemish. 

8 Pennings is 1 Grot or Penny 

2 Grots or 16 Pennys = 1 Stiver 

6 Stivers a 1 ShiHing Flemish 

20 Stivers » 1 Florin or Guilder 

2| Guilders ?= 1 Rix-doUar 

6 Guilders s 1 Pound Flemish 



QUOTATION. 

rdam gives to variable, certain. 

e 54 Grots Flemish, for 3 Francs 

I 86 Grots Flemish 1 Pezzo of 5| Lire 

Mirgh ... .34 Stivers 2 Mores 

>m 92 Grots Flemish « 1 Peszo of 8 Rials 

»o 34 Shill. 8 Grots Flem. 1 Pound sterling 

gal r44 Grote Flemish 1 old Crusade of 400 Reis 

99 GroU Flemish 1 Ducat of Exchange 

a 20 Stivers • • • • 1 Rix-dollar 

tetfrom 

trp • 104 Florios 100 Florins 

in 144 Rix-dollars 100 Ris-doltaurs 

e* •••«••• 96 Soldi Piccoli •••• 1 Florin 

TABLE IX. FRANCE. 

Paris, &c« the lowest piece of money, h a Drniier, valiM J^ 

sterling.^ . - 

»AKoxs are eovputed lA fkiUMt taACtam't or m Ii»pn*>8ilH 
^eniers ToaroiA. ' - • -. '*^^* • • ~* 

6 



Vn EXCHANOi. 

lOCtetiaet a 1 

10 OMbm or 100 Gents ss I Fiwic 

•0 ¥imnc9 — 81 Lime 

It 1>niien » 1 Sol 

10 Spit as 1 livre ToonMis 

dUnworSFranes ■■ 1 Bcoof Eichmnge 

lOP 0dlt in Franci ■■ The 5-Franc Piece 

Toomob ill a term of the tmme import in France as sl€rlia( 
England. The Franc, or new lirre, is 1( per cent, better tbsa 
old Urre lyJRfiiQii; the new Livre consisting of t43 Denien, the 
940. HcMii^'lib reduce Francs and Cents to Lmres, multiply bjf 
Mid difida b| 80. 

? QUOTATION. 

Peril givsfts variable. certain. 

AogalHirg* • •« t .849 Centimes for 1 Florin current 

Basil •*••• •••101 Lirres 100 Lirres 

OencTa . • ••# • •Idf Francs 100 Livres current 

0«noa 4tf5 Centimes 1 Pezzo of 5} Lire 

Hamburgh • • • • 185 Francs 100 Marcs 

Leghoni • • • t • #504 Centimes ••.-.. l Pezzo of 8 Rials 

London 84 Francs 1 /. sterling 

Naples* •••'••.•• 4 Francs 80 Cents. 1 Ducat Regno 

&pain « • • 15 Francs 40 Cents. 1 Doubloon uf Plate 

Vienna* •#•••••1^ Centimes 1 Florin 

Receinetfrom 

Amsterdam • • • • 54 Grots Fiendish • • 3 Francs . 

Francfort •••••• 75 Kix-JoUars . . . .300 Francs 

Lisbon 460 Reis 3 Francs 

TABLE X. MADRID, CADIZ, &C.. . 

At MadrH Cattis, &c. the lowest piece of money i^ a. Marave 

value -H^. sterling. 

BsoBANoii are computed in Dollars or Fiastresy Rials, and i 
vedisof Old PM^te t also in Pucats of Exchange, and in Doubkw 
Plate, or Pisloles of Exchange. 

34 Maratedis ss ] Rial 

a ii;«i «. < 1 Dollar of Plate, Pezzo, Pii 
**"*"• I or Piece of Eight 

375 MaraTedis of Plate = 1 Ducat of Exchange 
3t Rials,or 4 Dot lars of Plate =s 1 Pistolo of Exchange 

518 Maravedis vet//oa = 1 Piastre 

S048 Maravedis veilbn =s= 1 Pistole of Exchange 

Fei//pn is the current money of Spain, A difference is ofteOri 
between the effSeeiioe money of Spain and the government pape 
i^ppears- by the lists of the course of exchange, published in the 
of Londeik. The paper has been of late at a considerable diae 
ihte thituHm^ %Mnitb dollars weigh 866 ounces English.. . 
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aUOTATIQN. 

Madrid receives from* variable, certain, 

Paris 15 Fraucs 40 Centimes for 1 Doubloon of Plate 

Cadiz gives to , 

CreaodL ....^ 121 Dollars of Plate . . . . 100 Peceos of 5^ Lire 

I^ghoni ISO Dollars of Plate ....100 Pezzos of 8 Rials 

Naples «90 Maratedis of Plate • • 1 Dacat- Regno 

Meeeivesfrom 

Amterdam 97 Grots Flemish 1 Ducat of Exchange 

Himbargh 90 Grots Flemish 1 Ducat of Exebange 

Ijsbon 2470 Reis 1 Doubloon of Plato 

^don 42 Pence sterling 1 Dollar of Plate 

^•ris 78 Sols Tonmois 1 Dollar of Plate 

TABLE XI. LISBON, &C. 

At liibon, &c. the lowest piece of money is a Rei, Talue ^(/. sterKng. 

ExcBANGES are computed in Reis, and likewise in Old Crusades. 
«ills in Portugal are paid in the currency of the country, viz, half 
<^b aud half papers The paper is at a considerable discount. 

1000 Reis = 1 Mille-reis 
400 Reis == 1 Old Cratade. 

QUOTATION. 

Vision gives to variable, eerUnn, ' 

I^noa 746 Reis. .ffor I Pezzo of 54 Lire 

Leghorn 810 Reis 1 Pesao of 8 Rials 

iHiris 470 Reis. S Francs 

Spain 2430 Rei 1 Doubloon of Plate 

Venice ..••... 66 Reis • • • • • 1 Lira Piccoli 

Vienna S60 Reis 1 Florin 

Receives from 

Aowt^rdam • • • • 45 Grots FiemTsh* • 1 old Crusade 

Hanbargh • ^ Grots Flemish. . 1 old Crusade 

LoDdo^ 66 Pence sterling* • 1 Mille-reis 

TABLE XIL GENOA. . 

At Oenpa the lowest piece of money is a Denary vliloe ijjgd. sterling, 
Exc0AVGES are computed in Lire, Soldi, and Denari di lira ; or 
in Peszos^ Soldi, and Denari di Pezzo : all in currency, called /uori 
di banco, 

12 Denari di Lira =s: 1 Soldi di Lira 
20 Soldi di Lira r= 1 Lira 

5^ Lira =x 1 Pezzo 

13 Denari di Pezzo = 1 Soldi di Pezzo 
90 Soldi di Pezzo » 1 Pezzo 

4 Lire 12 Soldi ^. 1 Crown of Excbau%« 
30 Ure 14 Soldi « 1 QoldOraMi^ 



176 KXCHANOB. 1^ 



QUOTATION. 

• 

Cmm giva l# vmrimiU, eerimn. 

Aufrirarg ., 6t Soldi di Lira* -for 1 Floria 

Hanbai^ 45 Soldi di Lira. ... 1 Marc 

Legiioni If4 Soldi di Lira.... 1 Fezzo of S.Riali 

Naples 103 Soldi di Lira..*- 1 Dacat Regno 

Viona 30 Soldi di lira 1 Florin 

mtenrtt ft^t^ 

4aMteidaa 85 Giots Flemish .. 1 Pobso 

Fraaee •••••««^*--- -94 Sols in Francs •• 1 Pezzo 

lisboa 718 Rei9 1 Pezso 

Umdoo 48 Pence sieriing •• 1 Pesao 

Baleraw .16 Grani 1 Lira 

Spain 6iOMaravedis of plate 1 Gold Croifo 

Tewoe ..•.••••«••. 33 Soldi Piccoli-- •• 1 lira 

TABLE XIlI. LEOBOKK. 
At Ufftrnm iIm knrest piece of money is a J>awii, rahie j^.sterfinf. 1^ 

fixcsAMOBS are corapnted in Pezaos, Soldi* and Denari di PeiiO) 
or in Lhray Soldiy and 1)enari di lira moneta boona. 

19 Denari di Pezzo ^ X Soldi di Peiao 

to Soldi di Pezzo s 1 Pezao of 8 Rials 

1 9 DMMri di Lira =1 Soldi di Lira 

90 Soldi di Lira = 1 Lira 

5 J TJre, moneta boono ;= 1 Pezzo of 8 Rials 
& Lire, moneta lunga ss 1 Pezzo of 8 Rials 

QUOTATION. 

Leghorn recemn from variahle, certain, 

Augsburg 904 Florins carrent for 100 Pe zzos of 8 RialB 

Amsterdam 95 Grots Flemish • • • • 1 Pezzo of 8 Ritb 

France i04 Sol» in Francs • • • • 1 Pezzo of 8 Ritit 

Genoa 195 Soldi ftiori banco* • 1 Pezzo of 8 Rials 

Harobargh 89 Grots Flemish .... 1 Pezt o of 8 Riali 

Lisbon 855 Reis 1 Pezzo of SKali 

London 54 Pence sterling ••• - 1 Pezzo of 8 BSafc 

Naples 118 Ducats Regno ••••100 Pezzos of 8 Rials 

Palermo It Taril5 Grani .... 1 Pezzo of 8 Rials 

Petersburg 190 Roubles •••100 Pezzos of 8 Rials 

TABLE XIV. NAPLES. 

At Naplis the lowest piece of money is a Qr4mo, value ^, sterling. 

£xcnAN«zt are computed in Ducats tsiid Grani di Regno j or in 
DucatB, CarJha'i, and Grani. 
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10 Graoi ^ 1 Carlini 

10 Carlini = 1 Ihicat Regno 

100 Grani s=a 1 Ducat Regno 



QUOTATIOK. 

gives to variable, certaio. 

nJam -•«-••••• 54 Grani fori Florin 

urgh 45 Grani 1 Marc 

m 120 Ducats Regno* - • •lOO Pezzot . 

.... 85Grani kl Dollar of Plate 

a from 

i 84 Sols in Francs 1 iWat Regno 

I « • • . .102 Soldi Fuori Banco . . 1 Dacat Regno 

I 670 Reis 1 Ducat Regno 

n 42 Pence sterling • • • • 1 Dac«t Regno 

e 9 Urel5SoldiPiccolit DoeatR«giio 

tABLE XV. VENICE. 

'.nice tbe lowest piece of money is a Denari Picooli, falire j^tt, 
sterling, used in buying and selling merchandise. 

;hanoes are computed in lire. Soldi, and Denari PSecoli; and 
Ducats. 

12 Denari =^ 1 Soldi 

20 Soldi ztz 1 lira 

6 Lire 4 Soldi «» J Ducat of Ac^unt, or «Mrrent 
8 Lire = 1 Ducat tffecHv€ 

QUOTATION. 

* eivcs to variable, certam. 

iraafn 4 Lire 18 Soldi Piccoli for 1 Florin 

iurg • 4 Lire 16 Soldi Piccoli • • 1 Florin 

iBtioopIe • • • • 3 Lire 6 Soldi Piccofi- • • • 1 Piastre 

I 36 Soldi Picc(>U 1 Lira Fuori Bimc# 

lurgh 4 Lire 6 Soldi Piccoli. ... 1 Marc - 

ffn 11 Lire 18 Soldi Piccoli - • 1 Pezaio 

m B6 Lire Piccoli *. IL sterling 

a 9 Lire 18 Soldi Piccoli . . 1 Ducat Regno 

a 4 Lire 8 Soldi Piccoli. ... 1 Florin 

TABLE XVI. CONSTANTINOPLE. 

'ontlaniinopk tbe lowest piece of money la a Mangmr, value j^rf. 

sterling. 
£jccH AHGEs are computed io Fiaitns, Rmt, tad Aapm. 

4 Maogars ' *m 1 Aspar 

SAspers =a t-?mk:'-\ -jT^ ^ '^' 'i^' ^. 

IfO Aspen =» %^TtartM«HMil|K . ^ 
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QUOTATION. 

VomtatUinopie givet to variabU, certain* 

Amsterdam 65 Paras for 1 Florin current 

Genoa 24 Paras 1 Lira Fuori Banco 

Leghorn 145 Paras I Pezzo of 8 Rials 

London 17 Piastres 1/. sti'rling 

Paris 200 Piastres 300 Francs 

Venice 360 Paras 1 Sequin of S2 Lire 

Vienna ..•• 50 Paras 1 Florin 

lUceivcsfrom 

Hamburgh 25 Grots Flemish. . • • 1 Piastre 

TABLE XVII. EAST-INDIA SETTLEMENTS AND CANTOK. 

1. At Bengalj accounts are kept in imaginary Coins, called Camat 

Rupees, Annas, and Pice. 
12 Current Pice s= 1 Cnrrent Anna 

16 Current Annas «= ] Current Rupee 

100 Sicca Rupees = 116 Current Rupees 

All real specie must be reduced to this currency, before any sua 
can be entered into books of accounts. 

2. At Madratt accounts are kept in Star Pagodas, FaniBuns, and Casb. 

80 Cash = 1 Fanam 

From 42 to 46 Fanams = 1 Star Pagoda 

Cash pieces are small copper coins struck in England, and sent to 
Madras for general circulation. The value is marked upon each piece. 
lite European merchants at Madras keep their accounts at 12 Faiiams 
the Rupee, and 42 Fanams the Star Pagoda; and the Natives at 19 
Fanams 60 Cash the Rupee, and 44 Fanams 50 Cash the Star Pagoda. 

S. At Bombay, accounts are kept in Rupees, Quarters, and Eeis. 
100 Reis = 1 Quarter 

4 Quarters = 1 Rupee 

The coin^ real and imaginary are various at Bombay, but Accoanti 
are confined to those above specified. 

4. At Canton there Is but one piece of coin, made of base metaS called 

a Cash, It is used to pay coolies, labourers, and for small pay- 
meats in Bazars. 

10 Cash = 1 Candarine 

10 Candarine = 1 Mace 

10 Maces = 1 Tale 

3 Tales = 1/. sterling 

TABLE XVIII. NEW YORK, PHILADELPHIA, BALTIMORE, &C. 

At New Ytnkf Philadelphia, &c. Eycoanoes are computed in Dolhus, 
Dimes, and Cents, and in iomcp\ace*\u?ou\\^^,Sto;\\V\\i^K^!cA^«8a. 



30 Shillings currency 






variable. crrlai'i. 

■■■42 Cents. fori euilder 

■ ■■7B Cents 1 Rix-doll 

.-■35 Cents 1 Marc 

• ■ITW. currency 1001. sterlinj 

- - ■ >5 Pranci 30 Cents ■ ■ ■ •! Dollar 



idclphia givit III 

terdam 43 Centi for I On 

ibiugh 35Ceiits 1 Mi 



>lcl«r 



TABLE XIX. 



re compotod in Pounds, Shillings, aaJ 



QUOTATION, or Lloyds List, Sept. %2, 1818. 






■iable. 



..37 SlaHii^HO GtoU FlemiA.Jof £l UerliBg 
erdftta .,,,..11 Florvu \0 SHeni PHrrait .,,.£i ilerliiig 

Ibargb 34 Skillingi 10 Greti FlmiA £1 HerHsg 

34 Fraaa70CeaU £1 iter/ii^ 

in a Lite PiccoK ft ttrlwg 

ha g^ per cent. viz. £in9| Irisb for£lOO ifcriiii; 

» ♦? Pence iltrRng 1 Pnso o/ 5 J Lii» 

ipra SI} Peace sterling 1 Petto '/S Riali 

le» 43 Paice ilrrliag t Ducat Regno 

on Saj Pence iterlmg 1 MUte-Sei, 

rid 38i Fciice itetliag l DaOar qf PUu 



1.T2 EXCHANGE. 

Table XX. 

I'hp iiitiiosic par of Exchange between i>iii/im and the fullowiiig pliee 

in Uoud'i Lui ; calcul ited accord. n^ to the AfinC regulations of ftch 

r^^^pective place, by coiupariDg Gold with Gold, and Silver with Silver. 

Gold. Siiter, t.v/ve. 

Ain>rerda in rur.37ah. 4 9d. Flemish; S8sb. Id. Flemish — jgl sterHof 

Amsterdaoi Bank 

Agio 4 percent. 359h.ll*6d Flemish; 3fish. 7 '5d. Fiemiahiz£l steriiag 
Rottcrdamcur. 1] Florins 4*5 Stiv.; 11 Florins 8<5 Stiv-zrei sterini 
HamburKhBank54shJ*5d. Flemish; 35ih. Id. Flem'ish z=£l aterliag 
Pari«.old Coins 35 LiT.9 sol. llden.;!25 Lit. 1 Sol. 9de«. r:£l stering 
r.iriN.newCdins95lir.l0so(.6den.;St5LiT.0Sol.9^den.=£l iteriiBf 
Pari< v;3 Francs 1 1 Cents ; ^4 Francs 73 Cents. =z£] steriiiv 

?1 Pom 

of BKitfa 
Naples 45*57 Pence sterl.; 43*5 Pence 3terl. rzlDaeR^gno 

Lisbon 67*4 Pence ster!.; 69*4 Pence sterl. =1 MUre^Rw 

Bladr id & Cadiz 37*3 Pence sterl.; 39*8i Pence sterl. r=J0Qt()CPbte 
Venice 46-28 Lire Piccoli; 47-5 Lire Piccoli ziJLl steriing 

Table XXI. 

The intrinsic par of Exchange between London and the following plwXf 
in Uoifd*t ijst ; calculated from assays lately made both hi London 
and Pans, by comparing Gold with Gold, and Silver #ith Silver. -^ 

Gold. Hiiver value, 

Amsterdam cur.37sh. 4d. FJemish;38sb. 7|d. Flemish =£1 sterlinf^ f^ 
Amsterdam Bank 

Agio4perccut.35Rh.lO-8dFlemish;37sh. 1 ^d. Flemish =£1 tterlin; 
Rotterdam cur. 1 1 Florins 4 Sti\-ers;ll Florins 14 Stiv. — £l sterliag 
HainbiirghBank54sh.2-4d.Fiemish;3.Ssli. Id. Flemish =£1 slcrlinj 
Parisjold Coins y6Liv.9sol.9dcn.;25 Li v. 9 sol. 9 den =«1 steriiD; 
Pari5.newCoins25Liv.llst)l.r)-i»deii.;25 Liv.3sol.74den.=£t sterling hp 
Paris 25 Francs 26 Cents;24 Francs 87 Cents.=:£l sterling j 

Genoa 45'5« Pence sterl.;45'82 Pence sterL ZTTlPex-ifLire 

Leghorn 49*05 Pence 8terl.;46*57 Pence sterl. = s g ^|, 

Naples 42* Pencesterl. ; 41*25 Pence steil. =lDac.RegaD 

Lisbon 66*5 Pence sterl.; 68-4 Pence sterh =z 1- Mille-R«* 

IMadrid &Cadiz36*05 Pence sterl.; 39 Pence sterl. =1 DoljofPlite 
Venice 46-38 Lire Piccoli; 48*9 Lire Piccoli =£1 bteriing 

"IB 

Fiom the two preceding tables it appears that the par in gold gene- 
rally varies from that in silver, and in some places the 'diflference ii 
considerable ; but the assays do not differ essentially from the Blhit 
leguiations. The commercial par is the comparative value of the coin* 
of diflferent countries, according to their >%eight, fiiieness, and tlM^ 
market price of the metals of which they are compos^'. * ff a son of X 
money in the currency of any state will buy a pound of bnllioniiitbe 
market of thnt state, and also purchase a bill for a sum of English cor* 
rency, which, currency wb\U, *~^^*^ Vj^^ «Li^o.xx\\<^Q^\i\35K\wv.^\V«. ^ 

same standard in the EngUsV -^m^Xeve M^xcim^x^vi^ ^^^ 

exchange is established beU '^^''^^• 
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r.] EXCHANGE. 

.1. VII. Given the course of fxthange bflwetn 
Gttat Britain and ant/ place tnhich gives a variable sum 
tfmonvy, more than 100/. for 100/. sterling, to change 
thy guanliti/ of the currency of that place into sterling 
money. 

Rule. As 100/. with the course of ejichange per cent. 

Ided to it, is to 100/. 30 is tlie given currency ' ' 
^'riing required. 

or THE GAIN OR LOSS PER CENT. BT THE .RISING OK FAL] 
OF THE COURBE OF EXCHANGE. 

Prop. VIII, To determine the gain or lots per cent, 
ly(Ae different courses of exchange with places that ex- 
change by the pound sterling, or with places that exchange 
ftra variable number of pence sterling. 

Rule. If the gain ov loss per cent, be considered with, 
nspect lo tlie par of exchange, say, Aa the par of ex- 
change is lo 100/. so is the given course of exchange to 
■ fourth number; whiuh, if greater than 100/. the escess 
vill be tbe gain ; but, if less than 100/. the defect will 
be the loss per cent.— But, if the gain or loss per cent. 
be considered with respect to any other course of e;^- 
vhange, say. As the given course of exchange is to 100/. 
M Is ibe proposed course of exchange to a fourth num- 
ber; which, if greater than 100/. the excess will be the 
gain ; but, if less than 100/. the defect will be the Iom 
perceul. ;* 

See Pjop. 2. in Loss and Gain. , J 

iptes to Proposition I. {Tables VIU. and W.y 
lerchant at Amsterdam is possessed of 3750 
stivers currency, which he wishes to turn into 

. iney, the agio at 4| per cent., what will be the 

le .in guilders bank i 

i04l : 100 ;: 3150g. 10b. : 3593g. ij, IStJfpeii, anwer. 

I (It.) If the agio between the current and bank-monev 
of -Holland be 4^ per cent., how many guilders current 
will be eijual to 35U3 guilders 5 stivers 13|^| pennings 
bank? 
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E\CRAKGB. 

"(3.) Chuig« 671 guilders 14 sliven current Dial 
ItmiM htak, agio 5} p«^r ceot. 

(4.) Cbinge 7S6 guilders 9 stivers bank into cuirent, 
a^o 6f per ceoL 

(5.) Id 7570 guilders 15 slivers current, how manv 
riX'dottBra bank, agio 4-} per cent.? 

(6.) If the agio between ihe current and bank-iiioii» 
of Holland be 25 per cent how tnanjr pounds FleaiiiD 
bank nil! be equal to 797/. Flemitth current ? 

(7.) The agio of Venice ia 20 per cent., how moeb 
current monev of Venice will be equal to 790 ducati 






ExampU$ to Prop. II. (Tabk V.) 
(8.) Ia 127/- 3i. 4d. sterling, how many Ha/uburgk 
■uCb, &c. exchange at 32 shillings 4 grots Fleinisb per 
£. sterling ? 

Xl 1 33*. 4gT. : : ^127 3s. 44l. : 49340} gtols FIenn8b=14fW 
stall. lub.4fen.'=lS41 luirci Uialslub. 4feD- 

(0.) How many Hamburgh marcs are contained in 
4451/. l&i. sterling, .exchange at 34.^ shillings Flemisb 
per £. slerling i 

(10.) In 475(. IBs. slerling. how many marca, &c. tx- 
ehaiige al 36«. 0^. Flemish per^. sterling ? 

(ll.) In 749/. 14s. sterling, how many marcs bank, 
exchange at 35 shill. 1 grot Fleini^b per ^. sterling t 

(12.) In 754/. 18i. 9^. sterling, how many rix-dollan 
current, exchange at 34 shill. uj grots Flemish per £. 
sterling, agio 18| per cent. ?* 

(raWeVIII.) 

(13.) If I pay 767/. IBs. Id. in London, what mast I 
draw my bill for on Amsterdam, exchange at 1/. 15r. 9i- 
Flemish per £, sterling ? 

(14.) If 1 pay in London 754/. lis. M. sterling, hov 
many guilders, &c. may I draw for at Amsltt-dam, a- 
cbsnge at 34 shill. 4| grots per £. sterling ? 



'ART I.] EXOtlANGB. 

(15.) In 479/. 14j, sTerling, how many nx-dollara cur- 
KDt, agio 4|, and exchange al 34f. ^Jef. per£. sterling { 

(Table 11.) 

(16.) Ill 647/. 19*. lOd. stertihg, how mauy copiu 
dollars of Suitden, exchange at 474: Copper dollars per J 
■terling. 

(17.) In 3749/. 14s. lO^d. how many dollars, &c. txg 
chmige at 48 copper dollars per ^. sterling. 

Exampln to Prop. Ill, {Table V.) 

(la) Reduce 1541 mures, 14 sols lub. 4 Ten. bank-l 
money of Hamburgh inio sterling, exchange at 32j sott^ 
[ros, or shillings Flemish, per £, sterling 1 

y12}eo1sgr. : 1/. :: 1541m. i4b. I. 4f. : l27l.St. id. aatver. 
L9.) In 1788 rix-dollara 21 sols lub. how many poundli| 
ling, exchange at 34^ sols gros per £, sterliug ? 
13.) In 747 rix-dol. 2 niarca, 14 sols lub. bow many 
telling, exchange at 3-2*. Sd. Flemish per £, sterling? 
( (21.) In 743riK-i:iollars 4 sols gros, agio 18^ percent, 
lexchange at SiU. 'Jd. Flemish per £. sterling, how many 
£. sterling? 

(22.) In 1749 marcs 13 sols lub. current, agio 22| 
Iper cent, and 948 marcs 2 sols gros, agio 2n| per cent. 
EnchaBee at 35s. ad- Flemish per £. sterling, how many 

[TabhVUi.) 
, (23>) Remitted from Aniittrdam to London a bill of 
'VJVJl. 144. Td. Flemish, hiiw many pounds sterling is the 
'•uin, exchange at 34*. id. Flemish per £. sterling I 

(24.) What must I draw for al London, if I pay at 
.RoUtrdamlA&b guild. 14 stiv. current, agio &f per cent, 
'^^cxchange at 34 shill, 4 grots per £. sterling i 

(25.) A merchant remits a bill of exchange from 
[.Antwerp to England, when the course is 34*. 3d. Re- 
uiredthe value at 774/. 18t. Flemish at that rate in 
■ ? 
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188 EXCVtJmOE. 

(Tahh II.) 

(*2Q.) In 7123 copper dollars, 14 runstics, how mauv 
pounds sterling, exchange at 48J- copper dollars per x. 
.sterUng; ? 

(27.) Ill 5749 silver doll.- 1 copper doll. S copper 
marks, 3 runstics, how many £. sterling ?— Exchange al 
411 copper dollars per £ sterling I 

Examples to Prop. IV. {Table I.) 

{*h\.) In 747/. 1B«. 10^/. sterling, how many-rix-dollan 
of* Denmark, exchange at 41d. sterling per rix-dollar? 

47d. : Irix-dol. :: 747L I85. lOd. : 3819 riz-dol. 1 marc. lO;; 

(29.) In 749/. XQs, sterling, how many rix-dollars, &c. 
exchange at 49'</. sterling per rix-dollar ? 

{Tabiein.) 

(30.) In 7574/. 19«. sterling, how many Huuian 
roubles, &c., exchanges at 48, Id. sterling per rouble ? 

(31.) In 574/. 18«. sterling, &c., how many roubles, 
exchange at 4«. 9^^/. per rouble ? 

Hxamphs to Prop. V. ( Table I.) 

(32.) In 3BI9 rix-dollars, 1 marc, 10J| skilliugs of 
Denmark, how much sterling money, exchange at 47i 
sterling per rix-dollar? 

1 rix-dol. : 47d. : : 0819 rix-dol. 1 marc lOJJ skill. ; ^747 18 10 

(33.) In 9751 rix-dol. 4m. 3 skill, how much sterling, 
exchange at 48|rf. sterling per rix«dollar ? 

{Table 111.) 

I 

(34.) In 7454 roub. 4^riv. 6 cop, how many £. ster- 
ling, exchange at 4*. 9d. per rouble ? ■ . 

(35.) In 7479 roubles, how much sterlin^^ eycb^Wfi? 
at 4s, l~d. per rouble ? 
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I EXCHANGE. 18V 

CLASS II. (Tabla III. and VIII.) 

I bt rtt/olloBin^ txampl's, Ike rulti belonging to Iht pnpoiiU 
to marfe me •/, are tu bcuird occashnitllg. 

I (36.) In 4750 rnub. 44 cop., escbaoge at 124 copeM. 
- ris-dollar current at Amsterdam, agio 3^ per cent, 
IV much sterling money? — (he exchange between j4ni|d 
trdam aod London being34s.6{/. Flemish per £, sterling;; 
(37.) Remitted fruni London to Petersburg, by ihe 
(ray of Amstrrdam, 4!)5/. 17s. Od. sterling, (he exchunge 
Ktween London and Amsterdam being 'Ms. Qtl. per £. 
lerlJDg, and belween Amsterdam and Pclershurgh 52 
HiTerB per rouble; wliat is the value of this nmittauce 
■ roubles, &c. ? 

8.) Received from Archangel, per bill of esehange, 
b437 roub. b griv. 24 cop. exchange at 121 cupecs per 
fix-dollar current of Amkerditm, agio 3| per cent., and 
B4«. 7</. Flemish per £. sterling ; what is llie value of 
lliisbill? 
\ (TabltslV.andVni.) 

(39.) In 7&47 florini of Dantzic, exchange at 270 
j^shea per £, Flemish, and 33«. 5d. Flemish per £. 
Uerling, how much sterling money 7 

(40.) In 74»/. 17s. ad. sterling, how many rix-dollar<, 
ftc, exchange at 274 groshcn per £. Flemish, and 34#, Sd. 
fa £. sterling ? 

(41.) In 4795 flor. 24 groshen.how many pounds sterl- 
iog, exchange at 273 groslien per £. FleraUb current, 
agio 3} per hundred guilders, and 33*. 7^'. Flemish per 
£. sterling ? 
, (Table IX.) 

(42.) In 630 livres Toutuois, 3 sols, O^ deniers, how 
.inaD3r£. sterling, exchange at 23 fraucs 06 cents* per 
£. sterling t 

(43.) Bought wine of a merchnnl at Bordeaux to Ihe 
,«mount of 5747& livres 6 sols; for what sterling money 
iBiuHt the merchant draw his bill, exchange at 24 livres 
fl4 sols per £, sterling 1 

y London fcrmerly eichsnged witb Pari* by giving so nncerUin 
iber of shillingi nud pence for the ecu otSlWtia. ■V\ieVvlit*««. 
ioed ia UoyU't Ijit ; but ihe Trcnct 5eBei»i\'j itcVQsv'.'v^i*"** 
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190 EXCHANGE. 

(44.) A bill of 750/. 18«. Otf. is remitted to Par'u by 
a merchant in London ; uhat is the value in francs and 
rents, exchange al *J3 francs 45 cents per £. sterliof ? 

(^45. ^ A gentleman (on his iraveU) received at 2mi 
3749 crowns, 2 livres, 10 solir, for a bill of e&chaiige, 
the value whereof in Ens:iand ^vas 483/. 14f . Si/. What 
M'as the course of exchanj|:e between Englet^d toA 
Framce ? that is, how many francs and cents were gives 
for £1 sterling i 

{Table \.) 

(46.) In 740/. 10<. srerling, how many piastres, or 
pieces of eight, at Madrid, exchange at 45gd. sterling 
per piastre t 

(47.) In 13^17 piastres, 2 rials, 24 qaaravedis, of Ma* 
drid, how much sterling, exchange at 47^^. per piastre? 

(48.) In 9749 rials of plate, how many £, sterling, ex- 
change at 43f flf. per piastre ? 

(40.) Bought raisins of a merchant at Malaga to the 
amount of 7549 rials Veillou ; for what sterling money 
roust the merchant draw his bill, exchange at 41id* per 
piastre ? 

(Table XI.) 

(50.) In 7434 crusades 347 reis, how many £. sterling 
exchange at 65rf. per mil!e-reis ? 

(51.) A merchant at Lisbon remits to London 4756 
mille-reis 290 reis, exchange at 64|^. per mille-reis ; 
how much sterling must be paid in London for this re- 
mittance ? 

(52.) if a bill of 1788/. lis, sterling be drawn upon 
London, what is the value at Oporto in mille-reis, ex- 
change at 60~rf. per mille-reis? 

(53.) If 2000 niille-reis were paid at Lisbok for a bill 
upon London of (i66l, ISs, 4d,, what was the course of 
exchange ? 

(rflW^XlI. ««(/XIlI.) 

(54.) How much sterling-meney may a person receive 
in London^ if he pay in Genoa 947 pezzos, exchange at 
o3~i/» per pezzo ? 
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PART I.] * £XCUAN6E. 191 

(55.) London is indebted to Genoa 1749/. Us, Gd, for 
how mauy pezzos may Genoa draw on London, the ex- 
change at 47-|-^« per pezso ? 

(5(1.) in 747/. 16s. Ad, sterling, how many pezzos of 
JLeghorn, exchange at 46|^. per pezzo ? 

(57.) London is indebted to Leghorn 7439 pezzos, or 
piastres, soldi, 3 denari.; .what sterling money stands 
as an equivalent in the London merchant's books, the 
exchange being 48^e/. per piastre ? 

(58.) A bill of 574^. 15^. is remitted to Leghorn, to 
be paid in piastres of 6 livres each, exchange at 54e/. per 
piastre ; how many will be received ? 



Examples to Prop. VL 

(•50.) London remits to Ireland 574/. 15^'. sterling, 
how much currency of Ireland must be received, ex- 
change at 7/. 105. per cent. ? 

1001. : 1071. 10s. :: 5741. l5s. : 6171. I7s. l^d. answ^'. 

(60.) The value of G94/. 48*. 6d. sterling is required 
in Irish currency, exchange at £5| per cent. ? 

(6 J.) London receives a bill of exchange from North 
Carolina for 917/. 18s. sterling ; for how much currency 
was London indebted, exchangee at 76 per cent. ? 



Examples to Prop, VI L 

(62.) Dublin draws upon London for 879/. 6^. Q\d. 
Irish, exchange at ll|- per cent. How much must Lon-^ 
don pay Dublin to di&charge the bill? 

llf. : 1001. :: 8791. 6s. ejd. : 7871. 15^,811. 

(63.) What must be paid in London for a remittance 
of Q141L \4s. Irishy exchange at 11| per cent* I 

(64.) Jamaica remits to London 475/. \^s. XOd, cur- 
rency, wiiat sterling money must be received for it« ex« 
change being at £135 currency for £100 «led\u%^. 



BXCH4N6B. 

euss II. extremng tkt Glh *»d 1th Propm 

l&.) A ncrchanl b London coifstgns to his fl 
*(« goods smouuling lo 734^ 14j. Od, I 

Mild for OOOl. L-urreacv ; what sterling oU^t 
to remit, alleT drductiug & per ceiiL forbi) 
1 and charge! : atid whether does the nier> 

itgiin or lose, and how much; the exchange beiii{ 

S.) My Tactor at Barbadots bought goods for me W 
e amount of 7130/. lis. currency ; what is tbevalueb 
I tnoney, allowing the factor 2^ per cent, for con- 
I, the exchange being at 35 per cent. ? 
7.) A meicbant at Uoston stands indebted to hii 
respondent in London 7M!)/. 18t.4<^. currency; wbai 
trling sum standi as an equivalent in the Limdmt mti 
Mnl's books, exchange xt 57 per cenl.? 

8.) Sold sugar in London for my employer in </■ 

a to the amount of 1757/. slerliug ; what correnc; 

ghl I to retoil, after deducling 2^ per cent, for com 

liiuion, the exchange between London and Jamaina be 

I il57 currency for illOO slerluig? ^^ 



Examples to Prop. Ftll. ^^H 

G9.) London draws upon Holland for a sum dnHH 
:u the exchange is at 35«. Gd. Flemish per £. sttiMa[ 
I afterwards draws ngain when the exchange is i 
it. Gd. What does London lose or gain per cent, b 
legociation when compared with the former? 

3m. 6d. : lUOl. :: 3ie. 6d. : g7J.3i. 7!;d. 
Then 1001.-911. 3s. 7^A.~^l. 1 lis. 4,«,a. loss per eenl. 

(70.) London draus upon Amsterdam for a sum ' 
J^oncy when the exchange is at 34«. Gd. Flemish per J 
Werling, and afterwards draws again when the exchan; 
\ at 3Sj. Gd. How much does London gain or lose p 
eenl. by this transaction, when compared with the fo 



34k. 6iI. 



lOOl. ■ 



then 1091. 17f. 11^.- 



35s. 6' 
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|TAHT I.] AKBITBATION OF EXCHANGE. It^^M 

(71.) If the par of excliaiige bctweea London and 
Anulerdam be * ST^s. Flemish per^. sterling, what does 
Lendim gain or lose per cent, by drawing bills 
Holland aX 33«. ■id. Flemish per £, sterling 

(72.) Suppose London exchanges with Hollnnd 
tbe course of exchange is at 35s, 6d. per £, ste 
what will be the gain or loss per cent, to London, 
mit(jtigthe;rar of exchange to be33s. 4<f. per£. aterlingl 

(73.) A bill of exchange was drawn upon Amsteri' 
vhcn the course of exchange was 34s. 3d, Flemish 
£. sterling; and, some time after, another was drawitf- 
wheu the course of exchange was 33«. dd. Flemish per 
£. sterling ; what was gained or lost per cent, by this 
Degociation when compared with the former? 
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(74.) If the par of exchange between Lo\ 
I Portugal be 5s, l^d. sterling per milie-reis, 
I gained or lost per cent, in London, when the 
I vxchange is bs. 2{d. per mille-reis ? 

(7&0 Suppose London exchanges with Portugal far«r, 
■ mille-reis at 5«. Sd. sterling, and afterwards at 5s. 14^.— 
What is gained or lost percent, by Ihe latter negocialion, 
Vhen compared with the former? 

> (76.) Suppose tile course of exchange between London 
aDd Madrid la he 41f i/. sterling per piastre, at which 
tibie a bill of exchange is drawn by London ; what would 
bave been the gain or loss per cent, to London, had the 
I bill been drawn whea the exchange was at53^i2, sterlu 
I per piastre, by comparing the latter negociation with 
. former 1 

ARBITRATION OF BXCHANGK. 

Defimlion. By Arbitration, or the coniparison of 
exchange, is to be understood a method of remitting to, 
or drawing upon, foreign places in such a manner as _ 
shall be most advantageous to the nieruhaut. 

• Tbe table, giren it p. 387 of 




IM SXMPLX ARBITBATIOM OF BZCHAKOB* 

I. Simple Jrhitraiionm 

Defi9ili0n. When the eichanges amoDg three phfiii 
uii(y are coiicenied» it is called Simpfe AriitratiQn^ nd 
tbe arbitrmied price is such a rate of exchange betwca 
two o( the places as shall he in proportion with the ntd 
assi|>iie«l between each of them and a third. 

Sole. All qaestions io simple arbitratiun nay be solred wHht 
'■ctlc coa«id«n:icii by ooe or more statings in tbe direct or inTcne 
:u e of ihrce. If a gaiu or kxsi per cent, is mentioaed, after youbnc 
:V. uud the profort.onal gaia or loss by the rule of three, tbe gamci ' 
IcM per cenc. by a Tariataoo of exchange, may be found by Protwfl- 
::v>u S pre^etiinf. if it has no regard to time. Bot, if tiroes conmb- 
sion. br^kence, &c. are considered, tbe sereral allowaneet to be 
maie fx cbcse porposcs must be calculated by the rules of iiitenif^ 
cuiuitt*»:oa, b<ck<n^e, kc, prerious to the operation for the gtinir 
loM ^t cect. 

II. Ctfmpokud Arbitration of Exchanft^ called by Mer- 
chants. The Chain Rule of Three, 

Definition. Compound Arbitration has respect to the 
exchanges ot* four or more countries, or cities, and its 
utility consists in discovering the best and most advaO" 
iLi^oous method of negociatiug exchanges with different 
places. 

Vroposition. To determine whether a direct or of- 
cular txchange will be preferable, having the course of 
t xchange between several places given* 

Rule. Distinguish the several courses of exchange 
into antecedents and consequents : place the antecedenti 
ill one column, and the consequents in another, to the 
light-hund of the antecedents, in such a manner that 
the tirst consequent may be of the same name aed 
^lenomination as the second antecedent, and the second 
cousequtnt as the third antecedent, &c. through the 
lUiole. Then multiply all the an /fC6</en^« together for 
.1 divisor, and all the consequents together for a divi- 
ilciiil ; the quotient produced from this divisor and divi- 
JciiJ will, be the value of the sura required, Then calcu- 
late the value of the sum by the direct exchange or by 
tii\ other circular exch'Au^e; ^ud b>| ci^m^arlu^^ these 



^Pti] SIMPLE ARBITRATION OP EXCHANGE, 

HlfB together, ma;/ be seen which will be the most s 
nlageous. 



be I. Byliiisrale the weii!hls,i 
day be comparer). If ao allowc 
from place (o pis 

therefrom i 



2. The work i 
4 the lognriDiDii 
if Uie consenuenl 



&c. ofdilferent 

e.theinoBt cerlain meibod will be to flodi 
I place, by the rule of thre^ and deduct 

[letioiei be shortened by aublractrng the t 
aolecedeets from the Eum of the logarith 
remaiuder will be the logarithm oftheansv 



Ida 



Examples in Simpk Arbitration. 
_ (77.) When London pxchanges witli Ptrris at f 1 s 
Eng for is francs 4-> cents, and wilh Amsterdam i 
16s. Ad. Flemish per £. sterling ; what ought the ci 
fef exchange to he between Paris and Amsterdam, t 
BOercbant in London may remit a sum of money to 
mttrdam by way of Part's, instead of remitting imi 
htely from London Ihilhcr, without loss; ihe exchan^ 
Ipelween Paris and Amsterdam being 3 francs for a o 
|bin number of Flemish peace 7 

\ SSfr. 4ic. ; 36s. M, Plemiih t : 3fr. : .IS pence G grots. 

I Therefore the course of Exchunee between Paris aod AmiterdMl 

Mght to be at S francs for b5 peace 6 groU Fleiuiah. 

\ (78.) If ./Jmsffrtfam exchanges with Lontlon at 33s. ' 
(per £. sterling, and with Lisbon at b\^d. Flemish for U 
Kruaade of 4U0 reis, how ought the exchange to go h 
inreen London and Lisbon ? 

\ (7fl.) A merchatil of Amsterdam orders his factor ^^ 
KtfRffon to remit to his correspoadent at Paris at £L sler^ 
png for 23 francs *, and to draw upon Rotterdam for 
limlue at 'Sis. Flemish per £. sterling; but, when theordqf 
pftmelo band, the exchange was on Paris at 24 francs 
|C Bterling. At what rale of exchange ought the factqi 



lerly excliaogecl with England by givh 
er of pence English: now the Fieuch , 
iriable number of centi. For W. Blerlinb ' 
lo Txble IX. 



StMPLB ARBITRATION UP EXCSASttg^^H 

b:dniw upon Rotltrdum to oxecnte bb ocdcn KlllMi 

s lo liit employer. 
1; (80.) A factor in London is ordered to remit ti> ft 
Peir at 6(id. |irr ducal, and to draw for ihe value upe 
Madrid ut 4'2d. per dollar; but, od receipt uf tli 
ills ii|)on Fetiiriv/ere at a&yi. At what tal 
draw upua Spaia lo compensate this loss? 

CLASS II. 

f^ (81.) A merdiant at London h desirous of tiaadie 

iag a sum of money to AmtUrdam in the moat ad¥li 

IIS manner, either direclly to Amtterdam, or throu| 

, at a lime wlien the course of exchange betwci 

'^ndoH and AmtUrdam is 34*. &d. per £.. sterling, at 

Mneen London and Parit 31^- sterling per crowns 

JF advice he tinds the course of e<i(;hange betweeo Pn 

wd Amtterdam lo be a2d. Flemish per crown, npi 

(hich he remits directly to Amiterdam, and drami 

' e value upon PartM. What does h« gain per cenL I 

ue means ; and what would be have lost per cent, bi 

! remitted the money to AmUtrdam by way oi Pet 

d then drawn upon Amsterdam for the value, suppc 

lag he had received no advice of the course of eiclian 

'Ktween Pari* aud Amsterdam f 

_ (US.) A Spanish merchant ordered his factor in hi 

I ion to remit the value of OUO ducats to f'enice, at &0j 

per ducat, and to draw upon him at Madrid for t 

value at 4i(/. per piastre. When ihe order arrived, I 

exchange at Vtnict was b\d. per ducat, and nt Sp^ 

Ai^d, per piastre; whether did the merchant gain Of k 

*^ this negociation t 

(88>) A merchant in London remitted to AmtterA 
Wm^. sterling, at the rale of \Qd. sterling per guilih 
Kmi correspondent at Amiterdam was to remit the sail 
order, to Bordeaux, at 3 guilders per crown, relutl 
\ per cent, for hia commission ; but, when he reo«if 
'tr, the exchange between AmHtrdam and Bi 
IS at 3j guilders per crown. The merchant 
I^ondon, not apprized of this, drew upon Bordema 
j^. sterling per crown; whether did he gain ttlo 
ttd Low much pet ccdUI 



Impound arbitration op BxcKATtes. H|g 

'*^ft4,J A merchant at Amsterdam was indebted to sn- 
ither at Paris a bill of 3000 florins current, agiio 4 per 
«tit., Hod exchange at OOld. per ecu of 60 so/« Tournoii ; 
lUt, when litis bill became uegociable, the exchange w 
lowD at 8B^. per crowut and Ihe agio advanced to 5 p 
enr. Did ihe Paris merchant gain or lose or by fl 
urn of aSiiirs ? 

Examples tn Compound Arlitration. 
(85.) Soldgoodstoahousein^mi/eirfowi totheai 
iT £024 Flemiali, which my correspondent advises me H| 
>ill remit ; but, as the exchange on Amsterdam was r 
mv as 'Aia. Ad. per £. sterling, 1 have desired him 1 
ienitt it to France at 48i/. Flemish per crown ; thence If 
trders it to be remitted to Vienna, at 100 crowns for 
lacatB ; thence to Hamburgh, at IQQd, F!eini:ih 
lucat ; thence to Lisbon at &0d. Flemish per crusade 
100 reis ; and lastly, from Lisbon to England at 5s. 81 
tUrling per mille-reis. Whether shall I gain or lose b 
Ifae circular eschaiige ? 

Bg ihe circular Extliangc. 
Antecedents. Couseqaenti. 

4BrJ. Flemiih ^ 1 crown. 

10(1 crowns = 60 ducali. 

1 ducat = JOOd, Flemish. 

SOd, Plcmisli = 400 reii Or 1 crniati*, 

] mille-reis, or lllOO reis = fi9d. sterling. 
How man; pounds alurllng = BS4J. FlemiEh. 
. 2 103 

IX^gfX/ff^X^gtelx03x^^^ ^ l03x(}8xa - 

4|X/j3p'xlX^pX/«!p0 6X& '^ 

Bji ihe direct Exchangr. 
34s. U. Plemish : £1 sterliug : : £8^4 Flem. : ^480 (terlio;. 
Itm 560/. 69. ^i.—£iaO=BOL 5s. 4\d. admntaee by the circular 

(80.) A banker in Paris remits to his factor at Am- 
fierdam, 22041 francs 7^ cents., first to London at 24 
francs per£. sterling; thence to Rome, al Gad. pernlainpt 
prown ; thence to Venice, at 100 slampi crowus for 142 
Incats bank ; thence to i.e^/iorit, ntlOSilucals biink lor 
00 piastres; and froai Leghorn to Ai»tUT4< 






COMPOOKO ARBITRATION OF BXC041K 

demisli per \t\aalre. How iniin^ guilders bank wW W 
■neivpd at Annlerdam, aad what will the banker gaiiii 
MpiKwing the direct excban^e betiveeii Paris and Jm. 
^'r»i(ln»U)be6l grots FieiiiiBb for 3 francs f 

(87.) A Dierchant in Londott is deairous to remit £159 
tsriing tD Genoa. He can remit by visy of Paru, at 
8rf. |»erecu; theiice to Venice, at 100 crowns for 6fl 
ducalB bank; UicDcc lo Riime, at 140 ducats bank lur 
100 stampt cro^vn9 ; and from Rome to Genoa, ai 116 
■tHni|»t untwDi for 126 pezzos. — He can likewise KBiil 
by way of Amiterdam, at 33t. FleinUli per £. sterling; 
IfaeuuG to Frunk/orl. at 2 rix-duUars for 16«. Fieniib ; 
Itieiice to Venice, ftt 12 ducats for 11 rix'dollars ; tfaenw 
to Rome, &t. na above. How many peezos by eafikor 
tlUH metbods will the merchant bav« for biB ■ 
wbiuh method will be the more advsnta 



or bu MMIi 
it at L^3F 



(80.) A merchant in London bas credit 
for 76-17 piastres, whence he receives advice that a 
mittance can be made at 52^. per piastre. The merchant 
upon this orders litem to be remitted to Venice, at OS 
piastres for 100 ducats bank; thence to Cadis', at 931 
tnaravedis per ducat ; thence to Liibon, at 631 reis per 
piastre ; tlieoce to Amiterdam, at 50d. Flemish per cru- 
sade ; thence to Paris, at 66rf. Flcmisli per ecu ; and 
lastly from Parti to London, at Sl^rf. per crown. What 
ought to be the arbitrated price between London and 
Leghorn ; whether will the merchant gain or lose, and 
how much per ceul. by the circular exchange 7 

(89.) I have ordered my factor at Amsterdam to re- 
mit 1767/. ISs. Flemish (the exchange between London 
Mid AmMitrdam being 34s. Id. Flemish per £, steilng) 
to France at 54f/. Flemish per ecu ; thence to Vemiee at 
100 crowns for 66 ducats bank; thence to LJamburgli^ 
at lOOd. Flemish per ducat; tbeuce to Portugal, at 
46rf, Flemish per cruaade; and (hence to London, at 
68d. per mille-reis. How much sterling money ouglil I 
to receive, alloH'ing my factor { per cent, for commii 
at each place ; and viheltieT >n\\V \ie. \.\i« uio\e, wlvi 

Mia-~uie circular or th^ d'uec^. Kjjioa 






^^^ INVOLUTiOK. 

CB(k) If lOOlb. weight of England make I 
men, 7&Ib. at Rouen 84/6. at Lyons. 09lb. at Itjo* 
9lb. Bt Geneva, 721b, at GcnecalUdlb. at Alarteilb 
Bllb- al Marseillts lOOlb. at [lamburgh. 1031b. 

ramJVur^A, lOUb. at i'dWs What is ihe diBereiice b 

ceB the wei^'lit of a pound at London unil /'arii ? 

INVOLUTION. 

Definition 1. irAen o»^ ^icen number is multipliaj 
J itaeif and that product bj' same number, and so q 
> any assigned number of products, llie process b calla 
'futhn, or the involviug a number to any assi^^acj 

2. The given number is called the root, or first powqi 
le first power multiplied by itself gives the second powM 
ar square; the atcond power multiplied hy the first, giM ^ 
' Ikiril power, or cube ; the third power multiplied bj" 
tirst, gives Ihe fourth power, or biquadrate, Sic. 
. The number denoting Ike pouer is called the indti, 
er exponent, of ihat power. Thus, if a number is to be 
involved to the fourth power, then 4 is the index of the 
|i6wer. 

4. Poxen arc generally denoted bj writing; the expo- 
tieat over the first. Thus the s(]ua,re of 205 is written 
Soi&l', the cube 20Jil ' ; also ihe fourth power of 705x 
^•Ik msy be expreaaed thus, 71)6x9 lfi)+, &c. 

' Mntf. 1. A gentral nilft for the praclice of Involiifion is evidentlj 
1 tbe lid defimtii-n. A fraction maf be involved to onj 
continual multiplication of its trtma in a ■imtlar manner. 

Proposition. To find the power of any number, above 
ntucube, without finding all the inltrmediate powers. 

Rule. Find, by the second definition, two or more 
, Hieh powers of the given number as that the sum of their 
linilices may make the index of the power required. Then 
Imultiply these powers continually together, and the last 

tdnct m\) be the power re<\kuie<l. 



IM IHTOLUTION. 

S. Ittitf ■■!■> 1 lilli "< III 17. ■!! Iliii [inwMi iif lint 1111 

«UleD<lnthJor6. 

9. The IMS of aor tva Dunberi, diSarinK bj an imi'l, ii tqi 
Ibe iiffertiut of Ibe ijHarrt of iboK ouipben. 

4. The nm of aor twonuniberi, muliijilied by their i0fcraue,i 
cqoalla the rfi^rrcaM of the ffuomof [be lame noraben; 

5. The iKB of aof tm pumben sill naaanra the ih> oI 
cubo; and ttted^crtuct of uif IwODumben will meuure ttwdiflt- 
rence of tbeir cobei. 

6. The product of two H^naie nnmbcri ii a KiDaTe namber, aodrf 
two cubei a cabe Domber, and aooa for higher powen; likewiMieTaT 
power of a Kjaare gumbsr ii a iqoare nunber, and erery power d i 
cuba>ouinber a cnbe-ouiaber, ke. 



A TABLE OF POWERS. 
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EVOLUTION. 



Examples. 
(1.) Itivoive 1-05 to the Hth power. 

l'O5xl-05xf0Sxl'O5xl'05xI-05)(l'0S= 
tSlSiSilbSIBilSeiS, tbe potrerrequireil. 

Or thui. by llicralepage 139. 
i + 1 + ] = 3. Uideiaftlie paifer. 
Ip5xl-05xlf5 = 1-I516fl5 poser. 

3 + 3 = 6, iiideii of ihe power, 

l-lS7625xll5Tfia5 = 1-340095640625 power. 
6 + 3 = 9, imle-i oniiepowfr 

■3400956«)62.'>Xl.l57e« = l-3513Snjl39;a51S6ai i.owt 

(2.) Square 1764. 
(3.) Square 5-19. 
(4.) Cube 3-1416. 
(6.) Cube -7854. 

(f?.) Involve 57-5 to the 4th power- 
ed.) Involve 1-732 to ihe 5lh power. 
(8.) What is Ihe 9lh power of 735? 
{B.) iBvolve 385 to the Qlh power. 

EVOLUTION. 

Definition 1. The method oj jtndmg the first powefj 
r root, by having the second, third, &e. power given,'j| 
Mltd Eeolution, or the entraelioa of roots, nnd ia M^ 
;^ the reverse of Involulion. Though, in InvoliititM 
lere is no number whereof we cannot find the exa 
>wer, .yet, in Evolution, there are many iiunibera | 
rtijcfa we cannot find ihe precise root. 

9. The roots which art per/ecl/i/ accurate are call^ 
utfdno/ roots, and those roots, which are continu&Hj 
tppnfiiniating nearer to ihe truth, yet uever arr' 
called xurd-rools. 

j. Roofs ore sometimes denoted by (vriting the cIh 

acter v^ before the power, with tbe index of the n 

ifcj or by piittiug the index of Ihe root above 1 

mwer in the form of a fraction. Thus the square i 

Kbe expressed by t/ 21, or^2,aDd thecul 
■f-7 by ^24+7, ot aS^lW &''i- 




VOLUTION. — SQUARE BOlM 

Now. Tbeniinoiucli thing, KCconttDE lO' 
iiumbcn. hUw naut squBre-rootaf d, 3, 5, G> 1, 8, 10. itc. 
exact cal>e-r3i>tor3,3,4. S.6>7.9, &c. Heuue if tbe ruol of >t; 
'looicaruiKitfdaf BoineoftliEiiBturals>iri<n, 1, 1,3,^,5,01 
I in/imlum, it is n surd, 

SQUARE ROOT. 

^ Prupotition 1. To extract the square-root oj mj 
whole number, or a pure or mixed dtcimat. 

Ruk. If thtrebedecipiaUinlliei^iven number, make 
them to coDBJst of two, four, or six, &c. places, h-j an- 
nexing ciphers to the riglit-hand : theu, separate the ^ 
whole into periods of two figures tach, beginning &t tht j 
right-hand, and llie left-hand period will coexist of«l ' 
or two figures, according as ihe QUmber of figures in tlic 
wbole number is odd or evtn. 

2. Find a square nuuiber eqiinl to, or the n«I lea 
than, tlie left-hand period, and put tlie root thereof is 
the quotient; subtract tiiU square from the left-hftod 
period, and to the remainder bring down the next perioii 
for a dividend. 

3. Double the quotient for a divisor, then consiiiei 
what figure must be annexed to the right hand thereof, 
80 that if the result be multiplied by that figure, the pro- 
duct may be equal to, or the nearest less number UiaOi 
the dividend, and it will be the second figure in the root< 
Then bring down the next period, double the figures in 
the quotient for a divisor, and proceed in all respects ti 
above till you have iiniBhed the operation. 

For the proof. Square Ihe root found, and lo ^al 
product add the reni;iinder if anj ; and that sum will be 
the same as the number given to be extracted. 
Siinaresl . 4 . 9 . 16 • SS . 36 . 49 . 64 . B1 
lloota ]. 9,3.4.5- 6.7. B.9 

Hence we may <jbMrv 
the square coot of that n 

Prop. 3. To extract Ike sqaare-root of a ntlgttf 
fraction. 

e I. Multiply the numerator by the dciioniinator. 



ART I.] EVOLCTION. — SQUARE ROOT. 

imttor of the j^iven fraction, written above this root, 
ke denominator writteu below it, ivili expreita t' 
f ftQjr fraction when reduced to its lowest terms, 

If the product of the uumerator by the denominator 
oes not extract even, annex cipherM to the right-hand 
hereof, and continue the root as fxr as is necessary, 
iifaich divide by tlie denoniiuator of the fraction to oh- 
|in its true root. 



i 

ator I 



Thai 



./^^=== 









■r f,B, 



1. Th( 



' Uie deuominatar ivi[j oiwajisaxi 
t a wrd. Vidfi note 6, p. SOO, 

Rule II. 1. Reduce the given fraclion toils lowea| 
irms. Then extract tlie square root of the k 
ir a new numerator, and the square-root of the denornvf 
ktor for a new denominator. 

2. If the fraction will not extract even, reduce it to i 
ecimal, and then extract the square. root. 

When the number to be exliacled is a mixed frac- 
un, reduce the fractional part to a decimal, and aimex 

to the whole number, then extract the square-root. 

Prop. 3. To jind a mean proportional between tw» 1 
jteen number a. 

Rale. Multiply the two given numbers together, aM 
biract the square-root of their produt 

Prop, 4. To find Ike side of a square rqual in urcl 
\b any ginen mperficies. 

Rule. Extract the square-root of the number es- 
iressing the superficies uf the given houre ; and it wilk 

! the aide of a square of equal area, and of the same 

eaanre as the given figure ; viz. jards, or feet, &ii. ac- 

>rding as the given superficies consists of yards, ot 

et, &e. 

Prep. 6. Given the area or surface of a circle lofim 
he diameter. 



Rule. Divide the area by 
tunre-rool of tliQ qnolient. 



'7804, and extract tKl 



304 



ftVOLUTION SQUARE ROOT. 



V^ 



Prop. 6. The hose and perpendieuUir of a riglU' 
angka Mangle being given, to find the hypothemue. 



Rule. To ilie square of 
the base add the square 
of the perpendicular, the 
square root of the sum will 
jj;ive the h}pothcnuse. 




C 



z 

M 
% 

H 
01 



,A BASE. B 

Prop. 7* Given the hypothenu9e^ or iangest nit 9§ i 
right-angled triangle, and either of the other sida, U 
find the third side* 

Rule. Multiply the sum of the two given sides bj 
their (liflerence, and extract the square root t)f the pro- 
duct. 

Examples to Proposition 1. 

(i.) Extract the square root of 1340095040026. 

1|34|00|95|64|06|25(1 157625, the root. 



21)34 
21 


(2.) Extract the square roc 
of 5678-243. 


225) K^O 
1125 


56|78|-24|30, 5tc. (75-35 root 
49 


2307)17595 
16149 


145)778 
1503)5324 
15065)81530 


23146)144664 
138876 


231522)578806 
403044 


6205 rem. 




2315245)11576225 
11576225 


% 



Note. After you have found the root to five or six figures, two or 
three more may be found by plain or contracfbed divinoii. 

(3.) What is the squwe looX. o^ ^Vi^Vl^> 



^^^Ht.] B.VOLVTION.—GQUARB BOOT. 

^^^B Extract the square root of 32728fi8681. 
^^^H Extract the sigiiare rout of 1^24 157 8? SO 19069^ 
^H^Ki Kcquircd the square ruot of 57133. 
^^Tfj Wliat is the square root of 75»47 ? 
W (6.) Required the square root ori788'S7'. 

(8.) What is the square root of 4325 ? 

(10.) Required ihe square root of 6-3', 

Examples to Prop, 2. 
(11.) What is the square root of 1^? 

aOB5xSLl6=4a81900, the squara-toot of which ii 
BB^S' <"m=n- the root required. 
(13.) Entracl the square root of J. 

7X9=63, tl 

diiided hy 9, tl 

(13.) What is the square root of ^JJ? 
(14.) Hequircd the aquure root of 4H- 
(16.) R«quired the square root ol'f|. 
(16.) What is the square root of ISf ? 
(17.) Required the square root of 29^'^. 

ExampUt to Prop. 3. 
(18.) Find a mean proportional between 3 

v/3>fKT=/8r=9. Answer. 
For3 : 9 :: a ; 37. 

(10.) Of thiee numhers in geometrical proKression, the 
first is 18, and the third 32, what is the mifUle one ? 

(20.) In a pair of scales, a hod; weighed UflLb. in ooe 
scale, and only 4fllb. in the other scale: required the 
true weight, and the ratio of tlic lengths of the two arms 
irf' the balance on each side of the point of suspension '( 

Kxamplet to Prop, 4. 

(21.) The area of a fish-pond is It acres, 2 roods, 1ft 
perches ; how many yards are contained in the side of ft 
Mnare of equal superficiea? 
T 



I 



S06 SVOLUTION-^SQUARB ROOT* l-^ 

* a. r. p. 

9. 2. 15=:15S5 square perches. 
5{x5{:=30| square yardi in 1 perch. 

^ 1633 X 30i= ^ 464S3-75=:815-485 yards, nearly. Awttr, 

(22.) An army of ^160 men is to be formed into t 
square, how'many men will the front contain? 

(23.) If the area of a circular piece of gpround be 
231*2575 acres, how many yards will the side of a square 
be that will contain tlie same number of acres? 

Examples to Prop. 5. 

(24.) A circular fish-pond is to be dug in a garda 
that shall take up just afi acre, what must be the leogtk 
of the cord which describes the circle ? 

An acre —4840 square yards. 

• Then ^Z 4840^-7 854=:v/6 1 62 •465=:78-5l4 yaids the diamiKr 
of the circle, hence (be length of the cord, or the mdio8^=8!Mt57 

yard*. 

(25.) The area of one end of a circular piece of tim- 
ber is 4356*6 square inches, what is the diameter ? 

(26.) In a field adjoining my house I wish to plant 
four acres of wood in the form of a circle, and to lutvea 
gravel walk round it of six feet wide ; what must the 
lengths of the cords be which describe each of the 
circles I 

Examples to Prop. 6. 

(27.) The base of a right-angled triande is 24 feet, 
the perpendicular 18 feet ; what is the length of the 
hypothenuse ? 

24x24zr576 the square of the base. 
18x1^=3^4 the square of the perpendicubr. 

Sum 900, the square-root of which is SO the hypothenuse. 

(28.) The wall of a fort standing on the brink of a 
rWer is 42 426 feet high, the breadth of the river is 23 
yards ; what length must a cord be to reach from the 
top of the fort across the river 1 

(29.) Two ships sail from the same port, the one dae 



EVOLUTION — SQUARE ROOT. SV^^^H 

lies, the other due south 64< miles ; how far Brr^^J 
they asunder 7 ^ ^^^ 

Examples to Prop. % | 

(30.) The hypothenuse of a righl-angled triaugle is 
30, and Ihe base 24 ; what is the length of the perpen- 
dicular? 

30+e4=54aumofthe^iitnsides. _ 

30—31= 6 dilTetence of the gittn sides. ^^^^J 

v'iT)(6^V'3i4— IS. AmvstT. ^^| 

(31.) A line 27 yards long will reach from the top of^^^ 
a fort on the opposite bank of a river to the water edge 
on this side of the river ; whnt is the height of the fort, 
ihe river being 24 yards across 1 

(32.) A ladder of 100 feet in length was placed 
^jainst a building of 100 feet high, in such a manner 
that the top of it reached the lop of the buihiing within 
8 inches ; what was ihe distance of ihe foot of the ladder 
from the base of the edilice ? 

CLASS II. 

(33.) A gentleman hired a number of labourera, at a 
shUling per day each, to dig a fish-pond. When they 
had finished their woi-k, their wages umounteil together 
to liQl. \s. What were the wages of one man, each 
man worked as many days as there were men in com- 
pany l 

(34.) A number of men, drinking porter in London, 
spent, at a reckoning, half a crown and a farthing; when 
tney came to pay the landlord, th'ey found that each 
man had as many farthings to pay as there were men in 
company. Pray how many men were there t 

(35.) The wall of a town, which is surrounded by a 
moat 24 feet wide, is 18 fei^t high ; what lenglh must a 
ladder be made to reach from the outer edge of the moat 
to the top of the wall? 

(38-) A ladder, 50 feet long, will reach to a window 
30 feet from the ground on one side of the street ; and, 
without moving the foot, will reach a window 40 feet 
high on the other aide. The breadth of the street is re. 

(37. J The longer diameter of an e\V\9a\s.\&%\"wiORe^, 



BVOLLTtON-^SQII A K B 

•nd tile «borl«r diameter e4 inofass; whM titlfK'Artl^ 
Ur of a circle of tqual siiperticies ? 

(3B.) If a la<liler &0 fi;<-l in leagth will exactly reacb 
(he coping of a house when the foot is 10 feet from lire 
vprtctit of the buitdrng, how lon^ must a ladder be Id 
nacb th« hotlom of the second-floor wioduw, which i« 
I7-9BB7 feel from the coping, the foot of ihis laildtr 
standing G (vet from (he upright of the building; and 
what is the height of the wall of the house ? 

(39.) A society collected among iheinselvvs, for clii- 
rhkbte pui-pose9,'lhe sum of 30i Hi. i^d., each memlKC 
contributed as Diany farthings &> there were uietiibersit 
tbetrhole society. Whatiiid each contrihute} 

(40.) A line of 380 feet will reach from the top «f i 
precipice that iitands close by Ihe side of a brook, to llit 
opposite bank ; the precipice' is 128 feet high, how broMi 
Is tbe bfoolf 1 

(41.) There are five numbers in geometrical progni- 
sion, the lirst is 5, and the tifth is 1280, what are alt tht 
rest? 

(42.) All iri-egular piece nf ground, conaisling of iU) 
acres, 3 Mods, 14 perches, is to be enchaniicd for i 
■quarc piece of Ihe same surface; what will be Itie 
lenglh of oneof its sides ? This square is likewise tO i* 
divided inio 40 equal squiires, what will be iheexieutor 
a side of each 1 

(48.) Therp are three lowers, A. B, and C, atawdine 
in a direct hue, the heights whereof are 64, 90'249, and 
50, feet respectively. The distance between the top of 
the lower A and that of B is »7 feet; and the dlsiaiKt 
between ihe bottom of the tower B and thai of C id 76 
feet. By these datsi it is required to find the distances 
tlie tops and bottoms of llie towers are from each oflWrl 

(44.) A gentlemnn has a garden in the form of an 
equilateral triangle, the aides whereof are each 50 ftel: 
at en^h corner of tlie garden stands a tiiwer j— the 
beight of A is 30 feet, thai of B 34 feet, and that of C 
28 feet. At iThm dislaniCe from the boltom of each of 
these towers must a Indder be placed that it may Just 
reach Ihe top of each tower, and what will be the 1<UK^ 
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P.] EVOLUTION — CDBE BOOT. ' ^^^^^^^| 

CUBE ROOT. '^^^^^1 

Prop. 1. To extract the cube root 0/ any numlief,^^^^M 
RULE ^^^1 

1. If there be decimals in the given number, make 
them to consist of three, fix, or nine, &c. places, by aii- 
■exing ciphers to the riglit hand ; then, separate the 
(rbole ioto periods of three jigures each, beginning at the 
right-hand. The lefl-hand period muy consist of one, 
two, or three figures, 

2. Find the nearest less cube to the left-hand period, 
and subtract it therefrom ; put Ihe root in llie quotient, 
and bring down the ligiires in the next period fur a divi- 
dend. 

3. Find a divisor by multiplying the square of the 
quotieDt by 300, seek how often it is contained in the 
dividend, and put the answer in the quotient. 

4. Multiply the last figure in the quotient by the piQ- 
cediog figure (or figures,) and that product by 30 ; add 
Ihe result, together with the square of the last quotient 
figure, to the divisor ; this sum, when multiplied by the 
last quotient figure, will give the mbtrahend. 

6. Tnke the subtrahend from the dividend, and bring 
down the next period for a new dividend. Then find a 
divisor as above, and reprat the operation. 

For the proof , Cube the root found, and to the pro- 
dtict add tile remainder, if any, and that sum will be the 
same as the number giveu to be extracted. 

Cube* 1 , 8 . S7 . 64 . 125 . ai6 . 343 . 512 . 7S9 
Rooli 1.2,3.4. 5. (i. 7. B . 9 
Note. The aliove rule is Ihe Eame in priiiHpIeiBiho&e usually given 
bj' OtfaerBuCtiarii but, vben Ihu Dumber to be eilFacledii large, nr 
lias RatariiIionalronE,ancl 18 required to be extracted to several Qgum, 
the apemlion by Ihii rate is very tedious : the tollDwing rules will l>e 
band prererablF iu those ca^cs. 

RULE II. 

1, Find Ihe root to three places of figures, by Rule I., 
and call it the assumed rout. Then, 

2. As the sum of the given number and double the cube 
of the assumed root, is to the sum of double Ihe given 
number and the cube of the assumed root, so ia t.b.t 4.t 
Mmned root to the root required, ii««jV^, 

T a ■*" 



3. For greater exftettMM^ call the root last found the 
aatOBKd root» asd repeat the operatioo* 

Or, let v represent the nonber to be extrMited, r the aewest not) 
to 1M fowitf by t«|»«itMl trmlt. 

Hkjh will ir + ^^~x K= l** + \^ 

ir+J ^^^^r X ^i-,i^*. be tb. <«M e^ebe.!, 

b«bl|^ tlM'ttdie ft» the irraUoMl Ibtttula of Dr. HttlTej. thi Itst 
tlMaralilithetalfw*»^irJb» rttle. 

Or, .T., +r=:the cube reol of m j that if, ii+2r3 : ^^-rl :: r : 
N+ir3 . 

i^/lTs bet^tlMMUdeaBtberatioiuilfbrmaliiofDr. Halley. 

At tbeie Algebraical theoreou or mlea, are all exactly the'iafliff iu 
priMtple, tbe leamer may use that wbich be dtmddtCli to bejjBwt 
4iliveiii«irt. Bat in the arpplioatioii of any one ef tlwol, tbff bptfUlM 
will, IB general, be shorter if 3rou fiad the root by Rule !« totbtM 
placet uf figoresy instead of finding it by repeated triabk 



Prop. 2. To extract the cube root of a vulgar fractiim. 

Rule* Reduce the fraction to its lowest terms, tben 
extract the cube root of the numerator for a tiew nume- 
rator, and the cube root of the denominator for a new 
denominator; but, if the terms will not extract even, 
multiply the numerator by the square of the denomina- 
tor, and the cube root of the product, divided by the 
denomiatitor» will give the root required* Orredacethe 
fhifetiod to a decini-al^ and then extract the root. 



Here ^ / ^_ _ 



' ■ as in the square root. 



Examif^n tb Prop, t. Rule K 
(1.) £xtiact ihe enbe xoot ef A«*n* v». 



PARTI.] K3t'0i;cr'«l69-«-Ctf ftff iic^dv; ttt 

4$\Wf.\t95(JS6'5 root. 

'3)»x300=:2700 divisor. I 21627 dhtdifid. 

6x3x30=1 540 
"6l*= 36 

3276 x6 =:J9656 sub tfmhwd* 
3S^ X300ad88800 divisor. T 1»7H89 divWeiUft. 

5x36x30= 5400 
5t*i ^ 25 

394225x5 == 19711 25 ««*fwA««icf. •> 



(2.) Required the cube root of 122615327232.. 

(d.) Required the cube root of 414^1736. 

(4.) Extract the cube root of 705*919947284. 

(5.) Required the cube root of 17*54. 

(6^ What is the cube root of 254358061056000;?^ 

(7.; The cube root of '57345 is required. 

(8.) Extract the cube root of 75*3857. 

(9.) What is the cube root of *7854 ? 
(10.) Required the cube root of 517.^75475. 
(11.) Extract the cube root of 20874167909304. 
(12.) Extract the cube root of 1551328*215976frlM!i5^ 

Examples to Rule 2. 

(Id;) Extftiot the cube root of 06008*449 to 6 )pflae«» 
oFdeduMtls. 

98|00d*j449|(4-6l assumed rtot. 
4x4x4a :64 

6x4x'30=: 720 
^ » tz 36 

5536x6 =: !i0996 suhirahend. 
40)*KdOO=:6d4800 dimson 



1X46X30=: 1880 
T)» = 1 



66^M9 -dhidenA 



636181X1 ZZ 63d\81 sit btrdKcRdU 

3126^000 dwxMT , ^c. 



_ • 3tA 
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PART I.] RVOEUTION — «WT ROOT. 9tS 

f27.) If the diameter uf a globe be I inch, its solidity 
VUbe -5230 inch; what will be the solidity of a globe 
of Ifi inches dimmeler 1 

^8.) The aolld content of a block of marble is SlISu 
tuches: what will be the side of a cubical piece of equal 
MJidily? 

(20.) A maltster agreed with a carpenter to make Iiini 
A cubical bin, to hold 60 quarters of barley ; what will 
' be the internal Ifnglh of one of its sides, 2160-43 cubic 
ioehes being a Wiarhtttfr bushel ? 

. (30.) If a srone, 20 inches long, 15 inches broad, and 
a inches thick, weigh 21711., what will be the length, 
breadlh, and thickness, of a similar slone that weighs 
MOOlb.? 

<31.) Admit the leuglhofa chip's keel lo be 123 feet, 
Uw breadth ofthe raid-ship beam 25 feel, and the depth 
•f the hold 15 feet; required th« dimensions of two other 
ships, of a siaiilaT construction, the one to carry 3 limea, 
the otlier i, Ihe burthen uf thai given above 1 

(32.) A sugar-loaf, in the form of a cone, the perpen- 
dicular height whereof is 20 inches, is to be divided into 

3 equal parts ; what will be Ihe perpendicular height of 
each part? 

(33.) It is required to find ivio mean proportionals be- 
tween 4 and lOD ; or, which is the same thing, there are 
four iiuinbeTft ill geotnetric-cil progression, the first term in 

4 and Ihe last 108, wlint are the two middle terms ? 
(34.) There are seven numbers in geometrical progres- 
sion, tbejCrtf is 0, and the ttventk 30804, wliut are all 
Ihe intermediate terms ; or, which is the same thing, find 

fivt mean propottionals between and 30804. 

TO EXTHACI ANY BOOT OF A POWER. 

Rule I. Point the root into periods us the question 
requires. Fiud the nearest root to the fir»t period, and 
subtract its power therefrom ; to the remainder bring dowu 
the first figure in the next period for a dividend. Involve 
the root to the next lower power than the given one, and 
multiply it by the index ofthe given power for a difisor, 
the quotientis the next figure in the root. Then involve 
Ibe whole root as before, and aubUftcL. ^t^sis.1. *^«. c.^^^ 
ralioa till nil the ligures are broug\it down. 



SH BVOLUTION — ANY ROOT. 



I'rA 



I.- For a fraction. 









QDiveraallyw.iere N~the numerator* D=:the denomioator^ and utile 
index of the root. 

S. When the index of the power to be extracted is a compoate num- 
ber, the work may be performed more concisely than by this general 
rule. Indeed, rules of this kind will never be made use of, except by 
those who have not acquired such a knowledge of the mathematics u 
will enable them to make use of better methods. Thus, the sqoare 
root of the square rootzzthe biquadrate* or fourth root, for ixfl^i* 
The cube root of the square root, or the square root of the cube root 
izthe sixth root, for Jx^^i. The square root of the fburHi rootzi 
the eighth root, for ^xizij, or ^x^ X^=l* The cube root of the 
cube rootzzthe ninth nwt, for }xi=4. fitc. 

Rule II. If N be any given power whatever, whose 
root is 8ou« ht, n the index of the power, r the nearest 
rational root ; or r" the nearest rational power to N, 
whether g/eater or lessT Then will 

n-flXN; +n— lxr» 

— xrrzthe root sought. 

n— Ixm; +n+lxr'* 

Examples. 
(1.) Extract the 5th root of 307682e2110671&a25. 

By Rule I. 

307|86282|11067|15625|(3145 roct. 
"D S=3 X 8x 3 X 3 X 3z:^43 subtrahend. 



3,^X5=405 ) 648 Qrst dividend. 

311 5—28629151 subtrahend. 
llTl ♦x5z:46l7605)2l391311 second dividend. 

314) 5=3052447761824 subtrahend. 
3141 ^X5=Z48605856080)24380449'2431 third dividend, 

3145) 5=307682821106715625 subtrahend, 



»»■■•* 



Fast i.] 



- .Her e the nearest root (o ihe first p 
fOOOJS, ii=30''6a^B21l. &c.; B 



DUODECIMALS. 



By Rule II. 



3I|»I 



: •^301)1), and r"^! 



>X3016898!ll,&.c. xGxa™i>V 
Ukiog i^=3Hi, and repealing the operation, the root 

(2.) Extract the square root of 2. 
(3.) Required the cube, or lliird, root of 5. 
(4.) What is the 4th root of 1721!? 
(5.) Required the 5th root of 6754. 
(6.) Required the eth root of 3-1416. 
(7.) Required ihe 7lh root of 547-5. 
(8.) Wliatis the 8th root of 547-5? 
(9.) Rpquireil the 0th root of l-56l3282159785156i 
(10.) Required the 365th root of 1'05. 
(11.) Required the 40th r«ot of 1-04. 
(la.) The Bmnunt of £l. for 40 years at compoai 
iterest ia £4-8010206, what is the rate per ccut.7 

DUODECIMALS. 

t)efinilion. Duodecimals are so called because e< 
. superior plucc is 12 times its next inf<.'rior in that 
of notation. This way of conceiving an unit to be dj 
vided is chiefly in use among artificers who general! 
lake the linear dimensions of their work lafiel, incbei 
and parts. 

Note, lainches' = I Foot, I 12Thirdi"' 1 SeciM»r. 
la Secouds" = 1 Inch, I 13 Punrths iv 1 Third"', 

DiBbreiit wurki are campuled by different meanureB, xit, p 
ice. hj the font; painting, plastering, paving, tiC, by the jard; flt 
iog, i«>Si>g. tiling, Jlc. b; the square of 100 feet) bricklayer'g 
4c. by Ihe rod of tG} feci, ihesquBte of which ii I7H fret. 
layers always value their worh at the rate of 1| brick thic' 
< the content of the vail, &.i:. must be multiplied by the ii 
brioks it is in tbiekness, and then be divided by 3, before the value <it 
Me work ia eBtimaCed. Seveial other obwrvati'ina, equally osefa) 
might here be interted, but tbis part rather beKir— -- 
than nrilAmtlic. See Keitk'j Mfnmralfoii. 

A general rule for multiplying duodecimaHy, or ti 
tug tht dimetuiont of artijicers^ irorh. 



alueof 
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DOODSGIMAU. 



Under the multiplicand write the corresponding deno- 
nriiiationB of the multiplier. Multiply each term b the 
multiplicand, beginning at the lowest, by the ^t in the 
multiplier ; write each result under its respeelive tern, 
observing to carry an unit for every 12, from eaeh knNr 
denomination to its next superior. In the same manner 
multiply all the multiplicand by the inches in the multi- 
plier, and write the result of each term one place re- 
moved to the right-hand of those in the multiplicasd. 
Work in a similar manner with the seconds in the.mnl- 
tiplier, seUing the result of each term removed tiro 
places to the right-hand of those hi the multipll-capd.— 
Proceed in like manner with the rest of the denovina- 
tions, and their sum will give the answer required. 

NQtt« This may be perfbrmed by the rule of praotic^; tligift|i|ker 
yoQ have multiplied by the feet, take aliquot parisof tbemultipligaiidi 
with the inches, &c. Or the inches, &c. may be redueed to Uieflrao- 
tion of a foot, by Prop. 9, Vulgar Praetiene, and then rpultipHsdlQI^ 
ther. Or, turn the inches* &c, iqtQ the decimal of a foot by ¥wp» t, 
Role 2, in Reduction of Decimals, and then multiply th^nn ](QgJd^ 
by some of the rules in Multiplication of Decimals. By reducing tbe 
inches, &c. into decimals of a superior name, it will often happfDi 
that these decimals will be infinite; and henoe the scholar may bate 
a good opportunity of examining the truth and certainly of the roles 
I have laid down for managing recurring, or infinite) deeioMlff-; for, 
though the multiplier and multiplicand may be infinita iu a dflfiffii 
^ale,yet they will be finite ia n/ractional or duodecimal o^e. - 

Examples. 
(1.) Multiply 4ft. 6in. 5 parts by Oft. 4iu. 7 parts. 



Ft. In. Pts. 
4 6 5 
9 4 7 

40 9 9 prod, by 9 feet. 
1 6 1 8 do. by 4 in. 
S 7 B lldo.by7pts. 



Prod. 42 6 6* 4" 11"' 



4 in. 



6 
1' 



By Practice^ 
Ft. In. Ptfc 



4 6 



5 

9 





40 


9 


9 




i 


1 


6 


1 


8" 


i 




2 


3 


« (T 






4 


6 5 


42 


6 


6 


4 11 



NqIa* The saaie answer may be ixactly found either by fiiwtiDHt 
crdeciauils. 



^Q DDODBCIMALS. 

'(2.) Mult. 7ft. 5in. by 4ft. Tm. 
^.) Mult. eft. Cin. by 8ft. 7in. 
(4.) Mull. 3ft. Hill, by i>ft. lOio. 
(&) MuU.2&rt. 6iD. by 34ft. Om. 
(6.) Mult. 15ft. 7iii. by 5^. 11m. 
(7.) Mult. 20Tft. Sin. by 7ft. lOin. 
(8.) Mult. 77ft. 3ia.6pt«. by 64ft. 4iD. 7pts. 
(9.) Mult. 15ft. Sin. Opts. 5" by itself. 
(10.) Mult. 10ft. 4in. 5pts. by 7ft. Sin. 9pts. 
(11.) Mult. 25ft. llin. BplB. 6" T" by itself. 



(12.) If a window be 7ft. 3in. high, and 3fr. 5in. broad, 
bow many square feet of glazing iire eontained therein ! 

(13.) Tliere is a house with three tiers of windows, 
J iu a tier: the height of Ihe first tier is eft. llin., of the 
wcood 6ft. 4in., and of the tliird 4ft. 3iu., the breadth 
of each window is 3fl. din. What will the glazing 
toat 14|(/. per foot? 

(14.) What will the paving of a court-yard come to 

. id, per yard, ihe IcDglh beiog 24ft. 5in., and breadti 
12ft, 7in. ? 

(15l) What will be the expence of paving a rectt 
guur court-yard, its length being 62ft. 7ia., and breadi 
«4ft. 5in., and in which there is laid a foot path the wliok 
length of it, and 5^ feet broad, with broad stones at 3*. 
per yard, the rtrst being paved with pebbles at half a 
crowu a yard ? 

(18.) If the national debt be ^500,000,000, how long 

foot path, of a yard wide, would this sum pave if re- 
duced to guineas 1 — a guinea being one inch in diameter. 

(17.) What will be the expence of plastering a ceiling 
Hid. per yard, supposing the length '22ft. 7in., and 
.breadth IStt. llin.? 

(18.) A gentleman hud a room painted at 9'^ii. per 
^quareyard, the measure whereof is as follows: the height 
lift. 7iQ., the compass 74ft. lOin., Ihe dour 7ft. Bm.'by 
8ft. Oin. ; 6 winduw-tthutters, each Oft. Bin. by 3ft. 4iu., 
Ae breaks in the windowa 14in. deep and Bft. high, the 
chimney dft. Sin. by bit., the shutters and doors ^ein^ 
coloured oa both sides; what will llieviVoVt (iQiiitWV 
U 



3ad^H 

>dt^^l 

Lau;,^^! 
'dtl^H 
lola^H 
3». ^^ 
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(19.) If a house measure 67ft* 7io. in lengtlii and Sift 
5in. in breadth* and if the roof be of a true pitch, wbat 
will it cost roofing at half a guinea per square ? 

(80.) How many square i^ods are tiiere in a wall 68} 
feet long, 14ft llin. high, and 2^ bricks in thickness? 

(21.) Admit the end-wall of a house to be 38ft. lOin. 
in breadth, and the height of tHe roof from thie ground 
66ft. 8in., the gable (or triangular part above the side 
walls) to rise 42 courses of bricks^ reckoning 4 courses to 
a foot; and that 20 feet high be 2i bricks thick, 20 feet 
more 2 bricks thick, and the remaining 16ft. Sin. I| 
brick thick. What will the work come to at 6/. 16f. per 
rod, the gable being 1 brick in thickness ? 



BND OF THE FIRST PART. 
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COMPLETE PKACTICAL 
ARITHMETICIAN. 



ALLIGATION. 

DEFINlTfON. When different sorts of wine, cortj* 
spices, nietuls, &c., or an; number uf simples, of different 
qualities are required to be mixed together, the method 
of proportioning such a mixture is called Alligation, from 
the quanlilies being generally linked, or joined, together 
by lines. 

Note I. The first proposition and rule arensunliy called Alligation 
medial i the flecond Alligation alttniate, and i? the rcvene of Alliga- 
tion medial; tbe third Alligation partial ; and Ihe fourth Alligation 
lotal. 

Proposition 1. GiviK the particular quantities mixed, 
andtheir respective rules, or prices tojind the meanratt, 
or price, of the compound. 

Rule. Multiply Ihe quantities of the mixlure by (he 
respective rates, or prices, reduced to one denomination, 
and divide the sum of the products by the sum of the 
quantities, the quotient will be the mean rate, or price. 

The method of proof. Find tbe whole value of the 
mixtare at the mean price, and if it be the same with the 
lotal value of the several ingredients, at their respective 
prices, the work is right. 



220 ALLIOATIOK. 

Prop, % Given the rates, or prices, of several ingre* 
dients to find the quantities thereof, so that the mistmrt 
may he sold at a given rate or price. 

Rule I. Reduce the particular rates to the same de- 
nomination as the mean rate; write them orderly under 
each other, beginning with the greatest, and place the 
mean rate to the left-hand of them. — Then connect the 
simple rates together, so that each rate less than the mean 
may be coupled vrith one greater, or with each greater: 
and each rate greater than the mean with one 1«m, or 
with each less. 

2. Take the difference between each simple rate and 
the mean rate, and place it alternately ; that is, against 
the rate with which it is linked. Then, if only one dif- 
ference stand against any rate, it will be the quantity 
belonging to that rate ; but, if there be several, their sum 
will be the quantity. 

Questions under this and the following rules mag he 
proved hy the rule to the first proposition^ 

Note. Questions that fall under uiis and the fbllowiDg p ro powtfoBi 
. are called by algebraisls indetermioate or nnlimited problems, bacaose 
tbey will admit of an infinite number of different answers ; for find- 
ing which, algebra furnishes us with an universal rule. But the nte 
given above is limited, in its immediate effect, to the difierent answers 
obtained by the various n^thods of linking the simples; viz. just as 
many different answers may be obtained as there are different ways of 
. linking together a greater and less rate than the mean. Though the 
preceding rule is in some measure limited, yet an infinite number of 
answers may be deduced from it; for, after the rates are coupled, aind 
their several differences taken, instead of any or every couple of siieh 
. differences, we may take any equhnuitipln thereof, and place them 
alternately ; and these or other quantities proportional to them, will be 
the quantities required. 

Prop. 53. Given the rateSy or prices, of several inrre^ 
dients, the quantity of one, and the mean rate^ to find the 
several quantities of the rest in proportion io thai given* 

Rule. Take the difference between each rate and fbe 
mean, as before. Then, as the difference standing against 
the price of the giyen quantity is to that quantity, bo are 
the other several differences to their respective quaDtities. 

Prop. 4. Given the rates, or prices, of several ingrs- 
dients, the mean rate, and the whole quantity ofthemiM^ 
iure, to find the jparticular quontiUe% oj tacU wrt. ^ 



PART II.] ALLIGATION. 

Rule. Take tbe difTerencc between each rate aD(l the 
mean, as berore. Then, as the sum of these ditferences 
is to the whole quantity or the mixture, bo ib each paiti- 
cular difference to its respective quantity. 

Examples to Proposition 1. 

(1.) A vintner would mix 2 gallons of wine, at 14s. 

per gallon, with 1 gallon at 12s., tvro gallons at 9s., and 

4 gallons at Ba. per gallon. What will be the worth of a 

gallon of this mixture? 

S gallons niulliplied by 14s. girea S8 product. 
1 by IBs. 12 



S by 9s. 1 8 

9 Slim of the producTs 90. tliis divided by 9, (tbe i 

oTtbe quantities) gives 10s. the value, or truan rattot ngalloD, answer. 

(a.) A grocer would mix 4cwt. of sugar of 21. IBs. 
per cwl., 7cwt. 2qr. at 2/. 13*. per cwt., 5cwt. 1 qr. at 
\l, 19». per cwt., Hnd 3cwt. 3qr. at 1/. 14«. per cwt. tn- 
gether; what ia the worth of a cwt. of this mixture? 

(D.) a tubticcotiist mixed 50lb. of tobacco, at 11^^. 
per lb. with40lb. at I4f/. per lb., 271b. at -21. Oij. per lb., 
and 871b. at 3s. per lb. What waa the worth of lib, of 
thia niisturc? ' 

(4.) A farmer mixed 2qr. 4bush. of corn, worth 2^. 
per quarter; 4qr. 4bush. of an inferior kind, worth 
1/. 4i. per quarter ; and 5qr. of a third kind, worlh only 
16<. per quarter : required the value of a quarter of this 
mixture ? 

Examples to Prop. 2. 
(5.) A vintner would mix four sorts of wine, of diffe- 
rent prices, togetlier, viz. at 148. 12«. 9s. and Bs. per 
gallon ; what quantity of each sort must he put into the 
compound, that he may be enabled to sell it at 10«. per 
plloa t 



~[ 3 gal, at 141. 

1 — «l Hfc 



S2i ALLIGATION, 

t. Otherwise* 



10s. 



14 2+1—3 gal. at Us. 

1»— I « ««2 — at 12 

9_l 4 »^ — at 9 

8 I 4+fs6 — at 8 

Or, 

14" I I 2+1^3 gal. at 148. 

in. |1«-T-| 1+2-3 — at 1« 

^^ I oil 3+4=6 — at 9 

8 I I 4+2—6 — at S,Sic,6lc. 

(6») A grocer wishes to mix sugar at 4d.» 6i/.,andlOdL 
per lb., so that he may sell the mixture at Qd. per lb. 
What qaantity of eacb may he take ? 

(7.) A goldsmith would mix gold of 23 carats *- fine 
with gold of 20 carats, some of IB, some of 17» and 
some of 14 carats fine ; how much of each sort must he 
melt together to form a composition of 19 carats fine? 

(8.) A provider for the army, desirous of mixiog wheat 
at 4«. per bushel, with rye at Ss, per bushel, barley at 2i. 
per bushel, peas at 1«. 4d, per bushel, and oats at 1«. per^ 
bushel, wishes to be informed how to proportion the mix- 
ture that it may be worth Is, Qd, per bushel? 

Note. By reducing the several rates into pence, 24 antwen, m 
whole nombers, may be obtained to this question by the different me- 
thods of linking the simples only. 

Examples to Prop, 3. 

(9«) A merchant proposes to mix four sorts of wine 
together, viz, 2 gallons of one sort, at 14«. per gallon, 
with others at 12«., 9$.^ and 8«. per gallon ; how many 
gallons of each sort must he take to make a composition 
worth lOs. per gallon ? 



* A carat is an imaginary weight, which expresses the degrees of 
{^dness or fineness of gold. The whole moss is conceiTed Xo be di- 
vided into 24 equal patts, called carats, and the purity of the mass if 
expressed by the number of carats of pure gold it contaiiife. Thos, 
gold of 23 carats fine, which is the standard for French gold, is com- 
pounded of jl of pure gold and ^ of some other metal, called alloy. 
Gold of 22 carats, is that which is composed of JJ of pure gold, and 
3^ of silver or copper, or that which, in refining, loses two parts in S4 
ofitg weight. This is thestundard for English gold, and here the carat 
if divided iato 4 grains. 



PART 11.] 



differently. 



ALUOATIOM. 



3 gal. :: S dilf. : 3 gal. 



: Sgsl.JJ 

: 6 gal, J 



je obtained bj liakiiig the qiiii 



(10.) A diatillcv would mix 80 gallons of braitdy, at 
.lit. per gallon, with another sort at Ts., and a third at 
4t, per gallo[i ; what quantity of each sort must he take 
to miike a composition worth 8s. per gallon ? 

(11.) A grocer would mix teas at 12s., 8j,, and 6s. 
per lb. with 2n\\j. at 4s. 6il. per lb. ^Vhat quantity of 
each mu^t he take to make a composition worth ^l. 
per lb. ? 

(12.) A person is desirous of mixing corn at 4, 3, and 
2 sbillingB per bushel, with 24 bushels of an inferior 
Mud, worth Is. 6d. per bushel; how many bushels nf 
each must he take that lie may afford to sell the mixture 
Ht3«.4f/.per bushel? 

Examples to Prop. 4. 

(13.) A merchant proposes to mix four sorts of wine ; 
tfa« best at 14«. per gallon, the second at I2«., the third 
at 9s., and the fourth at 8s, per gallon. How many of 
each will make a mixture of !2 gallons worth lOs. per 
sal Ion 7 



■| 1 =1 A>l2d. . 

1+3=3 13d. 
I 4+2=6 l*d. 



iag.l. :: Id. : 1 gal. "V ^ 

aa — :: 3d. ! 3— f g 

H — :: fid. : 6— /I 

13 — :: «d. : a— } < 



Sum of the difference 19 

Note. Ocber answer) maj be obliiaed bf iinkiug the liniplet diF- 
ferentlf.— la order tn giie the (CboUr ■ dearer idea nf iliit iubject, 

(14.) A grocer would mix four sorts of sugar, viz. at 

2«,,l». Brf., I*., and Irf. per lb. What quanliiy of each 

miiAt he take U> make a composition of 721b. at U. Ad. 

per lb. ! 

I (15.) It is required to mix brandy at 8*., 7*., and l«, 

I per gallon, with water at Qs. |>er gallon, so that a com- 

I position of JO gallons thereof ina> \ie w^^V^ ^«. \«% 

El 



2i4 SINGLE POSITION. 

(16.) How much gold» of 8» 9, and 24 carats fine, 
must be mixed together, to make a composition of 64oi. 
of 14 carats fine? 

POSITION. 

Definition. The Rule of Position, or trial and enor, 
is so called because we suppose some uncertain nnmbcf, 
or numbers: and, by reasoning from them according to 
the nature of tlie question^ and paying proper attentioi 
to the error, or errors^ obtain a true answer. 

SINGLE POSITION. 

Definition. By single Position^ or a single suppo- 
sition, are solved those uestions wherein the results tn 
proportional to their suppositions, 

RULE. 

Suppose some convenient number, and proceed with it 
according to the nature of the question ; then, if the re- 
sult be either too much or too little, say, as the false, 
number resulting is to the true number given, so is the 
whole, or any part, of the supposed number to the whole, 
or corresponding part, of the required number. 

Examples. 

(i.) A drover being asked how many sheep he had 
got, replied, If, sir, you add, ^, i, and |, of the number 
together, the sum will be 18. How many had he ? 

Suppose be had 12 

Then I of 12 = 4 
I of do. iz: 3 
Jofdo. =r2 

The sum is 9, but should be 12. 
fieace, at 9 : 18 : : is : 24 sheep answer. 



I.] DOUBLE roSITIOTT. 9^| 

(2.) Three persons are to pay a reckoning of 203. ; A 
is to pay \, B ^, and C ^ ; how much must each person 
pay of the reckoning ? 

(3.) A can do a piece of work in 7 days, B can do the 
BRtne in 6, and C in 0. Set them all at work together, in 
wliat lime will they iinish it ? 

(4.) One-fifth part of an army were killed in battle, i 
part were taken prisoners, and -r^ part died by sickness ; 
if 4000 men were left, how many men did the army at 
first consist of? 

(6.) I have a cistern which has three cocks, D, E, and 
F. Now, if D be opened by itself, when the ciatern is 
full, it will empty it in hours ; if £ be opened by itself, 
it will empty the cistern in 11 hours: and, if F be opened 
bf itself, it will empty t)ie cistern in 13 hours. In what 
time will they empty the cistern if I set them nil open 
together? ' 

(6.) A person dclirered to another a sum of money, 

to receive interest for the same at 4 per ci>nt. per annum, 

I (simple interest.) At the end of 3 years he received for 

principal and interest 176/. 8«. What was the sum lent ? 

DOUBLE POSITION. 

Definition. By DouHe Position, or two supposilions, 
are solved those questions wherein the errors are propiir- 
tional to the dilference between the true number, and 
each supposition. 

RULE. 

Suppose any two convenient numbers, and proceed 
with them according to the nature of 1 lie question, mark- 
ing the errors (with + nr — ) according as they exceed 
or fall short of the truth. 

Then, 

Multiply the first supposition by the second error, and 
the second supposition by tlie first error, and divide the 
sum of the products hy the sum of the errors, if ihey are 
differently marked ; or the difference of the products by 
the difference of tlie errors, if they are marked alike, and 
the quotient iiiil be the nnmbei aoa^\A. 



tM IK>UBLB P081TI0K. 



Or, II. 

Multiply the difference between the two supposed nam- 
ben by the less error, and divide the product by the sum 
of the errors, if they are differently marked ; or by the 
difference if they are marked alike ; and the quotient will 
be a correction of the number belonging to the ie$$ error, 
and must be added to it, if thai error be less than the 
truth, or subtracted, if it be greater, 

. Note 1. Mr. Ward, Mr. Maholmt and several other writcn, have 
oinitttd the rule of Position, because all qaestions that can besoWed 
by it are more readily solved by a simple equation in algebra. Tlioui^ 
this observation be true, yet Position has its use ; for it may freoiiealiSF 
be applied to the solntion of adfected and exponential eqdatiOM ia 
algeorap better than any other method, (particularly the seoood.nlat) 
fcfi by repeating the process, the answer will continnally appnuiioMte 
to the true number within any assigned degree of ezactneas. For this 
reaion it is of essential service in the moreabstrnse parts of the Ma- 
thematics ; for, in many difficult problems, there is hardly any other 
way to obtain a solution. 

2. In any enquiry, vhrre it ispouible to prove ihe tnttk af^'mntr, 
when ditcovered. Make two suppositions as near the troth as yon 
are able to guess, and from them deduce an answer, as directed in die 
second rule ; then take the nearer of the two suppositions.; and, the 
result above gained, as two other suppositions; and, in like manner, 
deduce another answer: proceed thus, till you have obtained an an* 
swer sufficiently exact. . . 

Exatnpks. 

(1.) What nnmber is that, which, being multipli^ by 
3, the product increased by 4, and that sum divided by 
8, the quotient may be 32 ? 

Suppose 12 Again, suppose 108 

X3 X3 

36 3«4 

+4 +4 



8)40 8)328 

Quotient 5 Quotient 4t 

should be 32 should be 32 

Error — 27 £rror4-9 



In,] DOUBLE POSITION. 

1st supposition 12 K^ —27 

ad supposition 108 J^ + 9 

S7 iti error 19 

3S1G 108 

108 

27+9=36)302*(84an>wer, 

By Rule tl. 

■i — T— - =34, cotiectioB of Ihe number (lOS) belonging to the 
IcK error. Hence 108 — 24=B4, as before. 

(2.) A man has 2 excellent horses ; ami a single-horse 
chaise and furniture worth 150/. Now, if the first horse 
b« put in the chaise, his value with the furniture, &c. will 
be three times that of the second horse without it ; but, 
if theseeouil horse be put in ihe chaise, his value will be 
double that of the first. What are the horses worth "i 

(3.) A person being asked the time of the day, replied, 
the day is now 16 hours long, and tlie sun rises at 4 
o'clock. Now, if you add 4 of the hours that have passed 
since the sun rose to ^ of those which must elapse before 
the sun sets, you wilt have the exHct lime of the day. 

(4.) A person received 11 crowns and 7 dollars for a 
debt of 4l. lOs. lOd., and at another time received 4 
crowns and 3 dollars fora debt of 1^. )5s. What was the 
value of a cronn and of a dollar in English money ? 

(5.) A person distributed in charity '2d. a piece among 
several pour chddren, and bad 4d. left. He would liave 
given tbeni 3d. a piece, but wanted lOd. to be able lo do 
if. What was the number of cliildren? J« 

Examples exercising Note 2. ^H 



(S.) If g X 4-^T2—gY =4 X 473-2— 4I ' what is g t 

Antwer, '291 G. 
(7.) Ifr3+12r=300,whatisr!' Wn«per, B'OStl, &c. 
(8.) Given ^=100 to find tile KaWao^ s. 



SW AElTKinBTW At PHikif^mntBIL 

Piw. «• GVvM iU least term, the numtet -^ fenM, 
tmd the eawmum exeeu, or difference^ toJinU ihe.gneUd 
term. 

Rule. Multiply the number of terms by tlie comoiOB 
excess, or difference, and to that product add tiie leatf 
term ; from this suraaubtract the common exeeasy ox^BSr 
ferenoe^ and the remainder will be tbe greatest term. 

Note. The following propositions and theorems contain tiie «)|irte 
practiee of arithmetical progresiien, (Ihcloding tlie propontioM atf 
mlet alrefdy fiTea.) 

r l=:the least term. 
\ ^s=the greatest term* 
Where i nsrthe number of terms. 
J sa^he sum of the terms. 
\. <{=sthe common excess or diilere^Bce. 

Propositkm 1. Given /, g, and n, to find i and d. 

Theorem I. '+*xi— ,. j^g,. II. €-Lia^ 

8 n— 1 

Prop, 3. Given I, g, mid i, to find n and d. 

Theo. III. — —n. Theo. IV. €i±i?r(-rf. 

Prop, 3. Given I, g, and d, to find n ands. 

Theory. £Z!+I=n. Theo. VI. ^'+1 X 5if=» 

Prop, 4. Given I, n, and i, to find g and d* 

Theo. VII. — l=zg. Theo. VIII. *""^",^^=a 

** n— lx» 

Prop, 5, Given I, n, and d, to find g and s. 



Theo. rx. i+n— 1 xd=g. Theo. X. nd--d+2ix - =f. 

Prop. €. Qhen /, i, and d, to find g and fc. 



Theo. XL {\/M&-\^i^^^^i^^=^* 
2^- ^11. v^^^^^-2^_ 



«d 



iVRITHMETICAL FROOKE8B(ON. 

w gi ti, and 1, to find I and li. 

ihXm.~--g=i. 7fiM.xiv, ^^"=■1. 

Oinat g, n, and d, to find I and i. 
(.XT. g—n^xd=.l. Tim, XVI. %+J— ndx-j 



■nii^9. Given g, I, and d. 



1 ./Fml I imi til 



I. 10. Giim H, 1, and d, lojiod I aid g. 

I nm XIX — B— riTlitet neo.xx. 



Tha applicition of Ihe preceding Ihearenu is rery evident and 
mj. Bnlei might hen be inserted, were tbej af any vse, lor find- 
ing the (um of pal^gaaal and figaratt aHtnberi, coiittiluling part of 
the ancieut Py^i^iireanspeculstionsabnut numbers, £ic. Should any 
penon wish to become acquainted with sdcIi numbers, lie msy COD- 
n^t Mr, Matcfiin'i Aritbmelic, fiom page 396 tD441. ^^ 



Examples to Propoiition 1, ^| 

(1.) If the least term of a series of numbers in arilh- 
metical progression be 4, the greatest 100, aud the num- 
ber of terms 17, what is the sum of the terms 1 

4+100=104, and 104x17=384, answer, 

(a.) If the least term be 3, the greatest 108, and the 
number of terms 14, what is the sum of the lerms ? 

(3.) How many strokes does the hammer of a clock 
strike in labours? 

(4.) If 100 stones be laid in a straight line, and ex- 
actly the space of a yard he left between one stone and 
another, how fiir must a person travel who gathers up 
theie stones singly, returning with every one to a basket 
aywd diitant from the first? 
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■ ■ " .■ . 

Examples to Prop. 2. 

(5.) If the least term of a series of numbers in aritk 
metical progression be 4, the greatest Jp0» andtheoia- 
ber of terms 17, Mrhat is the common diifference between 
each term i 

to o Amjr> 6 divisor, and 17— ls=l6 dividend, hence 96 divided hj 
16 gives 6, the commoD difierence. 

(6.) If the least term be 3, the greatest 108^ aqd Ae 
number of terms 14, what is the common difference? 

(7.) A person travelled from London to a certain phee 
in 8 days : he travelled 2 leagues the first day, and 
every day he travelled farther than he did the preceding 
by an equal number of leagues ; the last day he traveikd 
23 leagues : how far did he ti^avel every day ? . 

Examples to Prop* 3. 

(0.) The least term of a series of numbers in arithme- 
tical progression is 4, the greatest 100, and the common 
difference between each term is ; what is the nun^bec 
of terms) 

lOo — 4=s96 dividend, which divided by 6, gives 16 for the quo- 
tient ; this increased by an unit, gives 17 for the number of terms. 

(9.) If the least term be 3, the greatest 108, and the 
common difference 5, what is the number of terms ? 

(10.) A man, going a journey, travelled the first day 
2 leagues, and the last^day 23 ; he increased his journey 
every day 3 leagues ; how many days did he travel ? 

Examples to Prop, 4. 

(11.) The greatest term of a series of numbers in 
arithmetical progression is 100, the number of terms 17, 
and the common difference between each term 6 ; wbai 
is the least term ? 



17 — 1x6=96; then 100— 96=4, answer. 

(12.) If the greatest term be 108, the number of terms 
22, and the common diffeieuce 5« yiVi^X. \% VS\<& Uast tcml 
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(13.) A man in 6 days went frunt London to a certain 
plBce ! every day's journey was greater than the preced- 
ng one by 4 mileB ; Ids last day's journey was 40 miles : 
nhtt waa his first ! 

Examples to I'rop. 5. 

(14.) The Dumber of terms is 17, the common differ- 
ence 6, and the aum of the teTms, of a series of numbers. 
In arithmetical progression, is 884: wiiat is the least 
term? 

064^17=5^, end IT— 1 X6=96 ; then 52— ^•=*, the least lerm. 

(15.) If theuumberof terms he 22, rhe common dif- 

Gerence b, and t>te sum of the terms 1221, what is the 

ast term 1 ■ 

(10.) A man is tu receive 300/, at 12 payments, eac& ■ 

■ucceeding paymciil to exceed ihe former by 4/. Whaf M 

will bis first payment be ? | 

Examplei to Prop. 6. 

(17.) If the least term of a series of numbers in arith- 
metical progression be 4, the number of terms 17, nnd 
te comraon difference 6, what is the greatest term ? 

17X6=102, and 10a+4=106; Ihea 106—6=100, the greatat 

, (18.) If the least term be 3, the number of terms 22, 
md the common diff';rence 5, what is the greatest term ? 
(19.) A man bought 100 yards of cloth, the first yard 
|PBt bim 2*., and each succeeding yard 1*. more to the 
Ut ; what did the last yard stand him in 1 

GEOMETRICAL PROGRESSION. 

i.Jitfinilion. When a series of numbers increase by a 
ommon multiplier, or decrease by a common divisor, 
^ose numbers are said to he in geometrical progreition; 
pch as 2, 4, 8, I fi, Ac. ; or, 27, 9, 3, 1 . dtc. The first 

Kiis are usually called the extremes, and the 
Iti/ilier or divisor th^ rati«. 
1. 



RCKOMETRICAL PROGRESSION, ^^^H 

lei. ir MrK DuiDben be in gc«netriesl progicvioo, ^^I^H 
uf tbCliroeitnutte(<>ilLbeec|u*lM thesqaareofthaaMMiW W^ 
Thiu, if 3. 9. V. be in gcotnettic*! pragrataoa, I ^ 

t. if j'ttr numbers be in geometrical progmaioD, the produetof 
Ike two eiltemes will be equl la tbe produetof the meuii. 
Tbiu, if 9. 4. S. 16. be la geomrtrical pmgrcssioo. 
Then will iX>6=txH. 

3. Ifnieriea of numben (coairsliDg of any uumbec of teinu) be la 
■ geometrical pragnsiioa, Ihe produetof the two extTemcE will beequil 

lo Ihe prodact uf anj tno means equidisiant fiom Ihe extremeii oi 
to Ihe square of the mean, if ibe termi he odd. 

Thus, if l.S i. S. IG. 33.i^c.beiu geometrical proErttiioD, 

ThenwiJ[lxJa=!iXlfi=4x8. 

Or, if 1 . », 4. 8. 16. &c. be >u geometrical progreisioiit 

Then sill 1x16=^x8=4x4. 

4. If, outuf an; ieritsof oumbenin geomelrical prog rfwon, then 
be talen aii;i Ktiei of efUdiila«l terms, ihat series will likewise be in 
geiunetrical prop'fMion. 

Thui.if j.4.a. 16. 3!. 64. Ecc.heingeometiicntprogrCMioa, 
Then will 4. 16. 64. Stc. be in geomElrical pmgiowjen. 

Proposition 1. Given the number of lermi the ratio, 
,4ind either of the extreme terms, of a limited geometrical 
teriet, to find the uther txtrtmt. 

Rule. Wrile down b few terms of a geometrical series, 
beginning with, and formed bv, the given ratio ; over 
which place the arilhmetical scries 1. 2. 3. 4. 5. &c. u 
indices : observe what figures of these indices, wfaen 
added together, will give a number an unit less than that 
eitpreasiiig the number of terms ; and find the produetof 
the terms in the geomelrieal series which stand under 
these indices. This product multiplied by the firsllenii 
given iu the question, or the first term divided by'thii 
product, according as the progression is increasing or 
decreasing, will give tlie term sought. 

Prop. 2. Given one extreme, the ratio, and the numbrr 
of terms, of a geometrical series, to find the mm of Ihe 
terms. 

Rule. Find the other extreme by i*d>|Kisi(ion 1. Then 
divide the diiference between the extremes by the ratio 
teis 1; the quotient increased by ihe greater extreme 
frill give the sum of theVetms. 
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Prop, 3. In any series of numbers m geometrital 
progression, decreasing, ad infinitum, — given the first 
term and the ratio to find the sum of the series. 

Rule. Subtract the second tenn from the first ; the 
square of the first term, divided by this difference, iviU 
give the sum of the series. 

See the 1th note in circulating decimab, Part I. page 105. 

<=the gum of the terms. 
r:sthe xatio. 
iog»:=logarithm of an^ letter. 

Then will the following theorems exliibit all the possible cases of 
geometrical |irogression, including those already given* 

Prtpotitkm 1. Given l^ g, and n, to find s and r. 

1^.1. g+^=* Theo.lL Tl-^j 

7-- 'I -. 



Note. If /s=the least term, 
^ssthe greatest. 

:the number of terms. 



/ 



»— 1 
_1 



J?rop. 8. Given I, g, and s, to find n and r. 

Theo. III. r "=4, «•. ±L:^±tl^+i^. 

* log, 8-1 log.S'g 

Theo, IV. asT, or log, s — I — log, $~^^og. r. 



Prop. 3. Given I, g, and r, tofinfl n and i. 

• ul g log. g-^og. I 

Theo. V. =^<W', . + l=Ji. 

r I log. r 

Tk€0. XL *'.^^W. or, g+^-=4=f. 
r — 1 r — 1 

Prop, 4. Given I, n, and s, to find g and r. 

n — 1 n — 1 

Theory II. gX*-g^«=ix7IT| 

Theo, VIII. -z B -y*. The value of g in the first vqnatioa, 

and the valne of r in the seoQnd# moit be found m dlreelcd in the td 
Bote ia DotiHe Position, -; ' 



«B(MfmiCAL PROCnntSION, 



n-l t-^l 

PMip. 6. Gfoeii 2, h MM? r, to^il g and n* 
Theo.Xl. sx^l+i 

IVo, Xll. "« ^i!;=l+l ; or, /o^. 2i^+l-5-Ii^. iteii. 

JV19). 7. GiveHg,n^andhtoJindltmdr. 
n — 1 n— 1 



n-l 



Where the .wtAue of 2 in the first eqoatioD, and the value of r in tt 
second, must be found as directed in the second note in DtntbU f» 
tion, being the most difficult proposition in geometrical progressioD 

Prop. 8. Given g, ti, and r, to find I and s. 



.» 



TAw.XV. -!-•«/. Theo.XVh — I— Lx«— •. 

r , r — r 

Prof . 9. Given gt s, and r, to find I and n. 

Theo. XVII. «7+V- rte=/. 

Prop. 10. Given n* s, and r, to find I and g. 

n n — 1 

3Vo. XTX. ?^=/. nfo.XX. .2^1=^- X<==£. 

n — 1 n ' 

> r— 1 

The above theorems will answer fur Any finite series. of .iiumbei 
either increasing or decreasing ; (see note 9th Arithmetical Progrc 
sioB.) But, if the series decrease, ad infinitum, then n ml\ be ini^ 
or greater than any assignable number, and IziO. Hence the tbr 
folloviog Ibeocsems answer all rthe powible cases of ao iafioitfiiy d 
€*i^aiiag geoiMtcicftl progceBsioiu 



'ART 11.] GBOMBTRICAL PROGRESSION. 33$ | 

■ JVap. 11. Chen g and t tafindi. 
tTVo. itXI. - " ■ ^. Or proceed bj Prop. 3rd, page aS5. 

■ Prep. 13. Giten r ami s lajind g. 

nieo.xxn, ""'~^ =g. 

Prop, 13. Giivn £- nnil i It find r. 
: Thta, XXIII. - — -^, In the three preceding ibeorema, if the I 
'present the reciprocal of that fiae^ I 



iube^ 



t&c. 



Examples to Proposition 1. 
(1.) The fiist, or Ipast, term of a series of numbers il 
geometrical progression is 3, the ratio 3, and thi 
of terms 14, what is the greatest, or last term ? 



iber I 



3 , 9 . sr . 81 . 343, &c. genmelnca 
5 + S + 3= 13,ani,n;ilesBthuo 
«« X MS X 87=; 1594323 
Tbeo 15943^3 X 3 =4782969 the 14th le 



imber of teimt. I 



k(2.) If the first, or least, term be 2, the ratio 2, and I 
e Dumber of terms 19, yiUat is the lasl, or greatest, r 
l^rtn ? I 

I (3.) A draper sold 20 yards of cloth; the tirst yard for ' 
,^., the second for 9d., the third for 27d., &e, in triple 
Proportion geometrical ; what did he sell the last yard for? ' 
' (4.) The first, or least, term of a geometrical series ii ' 
It, Ih'e ratio 3, and the number of terms 12 ; what is tt 
|sst, or greatest, term 7 

1.3. 3 . 4 . 5, &c. indices 
I 3 . 9 . ST . 8l . nS, &c, geometrical series 

3 +■ 44- 4 ^ II, niie leas than thenumber of terms 
X t7 X 81 X31= 177147 

- Then 117141 x 5= 8B5735, aiuu'Cr. 
.. Note. If the greatest term (885735) had been given to 6nd the " 
faact (3,) the operation would have been the same, eice|iting tliat 
1^»35 must have been divided by lT7 147. 

(&,) If tlie first, or least, term be 7, the ratio 2, aid Llie 
*— ViK o f tcrma 10, what is the last, oi ^iwto^^J™'"' 



OBOHETBICAL PROGRESSION. 

^6.) A tlirasher worked '20 d&js for a funier, I 
eeired (by agreement) for the first daj's work 4 i»flw>4 
corns, for the second 13, for the third 36, &c., in tri]»e | 
proportion geometrical ; what did he receive for his iMt 
day's work, admitting 7CR0 barley-corns to fill a piot 
■neasure, and the barley lo lie woitli '2i. Gd. perbuihd) 

Example/ to Prop. 2. 
(7) If the first term of a series of nnmbera in gecmt- 
Irical progressiuii be 5, the ratio 3, and iiuinber of trre» 
12, what is the sum of the term<i7 
Tlic laat or grr n'Eit term (by eiain|i)e 4,] i> 885735. 

Then 885753 — ^^=B857:iO dllfereDce belseen the eitftun. 
And 3— Is^ ralio lew I. Hence 883730 -^-3 =443 865) 
uiil U9aG5+B83735=19'tB600, sum ot the tenni. 

(11.) If the first term be 4, the ratio 3, and the nniabfl 
of terms T, what is the sum of tlie terms ? 

CLASS II. exercinng all the preceding Propotitioiu. 

(0.) What would a horse be sold for that has 4 shoes on, 
with Q nails in each (hoe, at 1 fnrthing for the first nail, 
2 for the second, 4 for the third, '&c. And, aupposuiE 
another horse lo be soM with only two shoes on, on tbe 
same conditions, what would be the difTerence in tiieif 
prices? 

(10.) If a servant should agree with his master to serw 
hini 11 yeurs, without any olher reward than the produce 
of a wheDt-corn for the first year ; and, for the aeconi) 
year, ground suflicient lo sow his first year's produce on, 
&c. from year to year to the end of the time : what would 
his wages amount to, ntlmitting each wheal-cora to yield 
ten by sowing, IliBO wheal-corns to fill a piat'tneasuKt 
and that lie could sell his wheat at Bi. per bushel? 

(11.) A nobleman dying, left ten sons, to whom and to 
his executor he bequeathed his estate as follows: to his 
executor he gave lU'iit., the youngest son was to haveu 
much and half as much, and every son to succeed Ae 
nest younger in the same ratio of li ; what was tlie eldest 
son's fortune, and what did the nobiemau die warth ? 

(12.) Required the s«nioi\, ^,ij,4i, &c. caattaued 



•AXT II.] VAaiATIONS. 9N 

(18.) Required the aiim of ^^, -^i^, ^^^, ti^db. *c, 
carried to 12 terms. 

(14.) The greater extreme of a descending series is 
geometrical progression is 1R35U08, the ratio 2, and tlw- 
number of terms 19 ; what U the sum of the ternia J ' 

Examplet to Prop. 3. 

(15.) Required the sum of ^+7^+T^+„^Bn, 
ad infinitum. 

il — rSi^iso' <l'fference bBlween the first ond lecood tcrmi. 
■fiX*=,ft,, square of the first term. Then ^-=-ffi=J, uunrer, 
BDCe ve may inrer, that if a ball were put in motion by a force, 
bicb moved it ^ of a league, or 15B4 yards. Ihe first minute, (or 
mj pDTtian of time,) ^ of a league, or 158j yards, the secoad, &c. 
lortvtr, it would go iio t Briber than 1 mile? For, it is evident, thai 
lil+l{g. &«. ad infiniluin, =-3333, &c. ad i«fi7iil:im ; and this is equal 
~ \ precitelj, by the nature of valgrir fractionBand infinite decimals. 

(16.) Required the sum of T+i+i~l~^< ^^- "<' ">- 
jmitam. 

(17.) Required the sum of ^+^+^ + gT> &c- <'d in- 
Jmitum. 

(18.) If a body be put in motion by a force which 

ores it 10 miles the first portion of time, 9 miles in the 
Bcoond equal porlinn, and so on (in the ratio of -^) for 
€Vtr, how many miles will it pass over ? 

VARIATIONS. fl 

Definition. By Variations are meant, the different 
ways any number of things may be altered, or changed, 
with respect tu their'plaees. These ore sometimes called 
Changes, Ptrmutation, Alternation, &c. 

Proposition 1. To find the number of changes that 
can bf made of any given number of things, all different 
Jrom each other. 

Rule. Multiply cotitiiiually together the numbers 1, 
0, a, 4, a, 6i.c., to the uuiuber of terms ; and the lost pro- 
duct wiJJ lie (Jje aaawer. 



1 



VARIATIONS. 






' -Prop. 2. Oictn any number of different tki„^.„.. 
find kuw many changes can be made of them, by idd*^ 
any giitn number oj them at a lime. 

Rule. Multiply the uuniber of things by itself leas 1, 
and that product by the same number less 3, &c. diml- 
nishiog each succeeding multiplier, by an unit, till pU 
have made aa nmny products (abiiling one) as there are 
things taken at a time; the last product will be the 



m 



Examphito Proposition 1. 
'1.) How many clianges may be rung by B bellsl 

lX3x3x*X5xtiX'xa=403aO, answer. 



(2.) How many (.banges may be rung on D bells t 
(3.) An anthmetici»n asked a farmer with whom he 
lodged, what heshould give him per annum for boffnjaiid 
lodging ; the farmer asked him 25/. The arithmeticiau 
said tbut was somewhat dear ; however, be would \pxt 
him that sum if he would find him with board and lodging 
so long as he could place himself and the bonest farmer'^ 
family (consisting of 6 persons) in a different position at 
dinner. How long might he stay for 25/. 1 

(4.) How many changes may be rung on 12 bells, and 
how long would (hey take in ringing once over, supposing 
10 cbtkuges to be rung in a minute, and the year to god- 
sist of 365 days 6 hours ? 



wt' 



Examples to Prop. 2. 
'{6.) How many changes may be rung with 4 bells out 



8X8—1x3—2x8 — 3=ax"IXfiX5=1680, answer. 

(6.) How many changes may be rung with 7 bella out 
of 12? 

(7.) Required the number of words that can be nuutc 
with 5 letters of the 26 ul lUt Qiv>^a.Ni«V, «!J^(i<«\a^«H|.-ft 
AMbts to make a woid" 



f II.] COMPODND INTEREST BY DECIMALS, 

COMBINATIONS. 



«1^1 



Definition. By Combinations must be understood 
method of taking a less number of quantities out of 
greater, as often as possible, without respect to their 
places, aad combiniog them together. 

Proposition. To find the cutnbinations of a less number 
of things out of a greater, all different. 

Rule. Take the aeries 1, '2, 3, 4, 5, *c. up to the less 
number of things, and multiply them continually toge. 
(her : then take a series of as many terms, decreasing by 
an unit, from the greater number of things, and multiply 
them continually together. — Divide the latter product by 
the former, and the quotient will be the answer. 

Examples. 
(1.) Howmany combinations can be made with 5 letters 
oat of the 26 of the alphabet 7 

1X8X 3 x4x 5— IgOdivigon 
36x86— lX9l>--<xa6— 3x26— 4= 7893600 dli-lilend ; and 
7893600^150=65780. answer. 



13 a $2 

;;gX;f?x^^xa3)C22_ 



;13x 5X3X23X22=05780. 



I X f X3 X if > 

(2.) A successful general was asked by his sovereign 
what reward he should confer upon him for his services : 
the general modestly asked only a farthing for every file 
of 10 men in a file which he could make with a body of 
100 men ; what sterling money will this amount to ? 

Those who wish for further iafonnalioii in the doclrint o/'ramJinnlioHi, 
perniulalioni, Sec. may cnnsult Mr. Emerson's Treatiie on the subject, 

COMPOUND INTEREST BY DECIMALS. 

Put p >= the principal or money lent. 

r =^the ratio, or aDiouiilof ^1 Tor a year, f year, ( year, be- 
according as the payiaeuls are mado yearly, ^ yearly, 

I !=lhe time, or numi#r ofpcnpntnU. 
0=s file amount. 

Y 



242 



eOkPOOKD IKTERBST BT DBCItCALS. 



Rates per 

3 

H 

4 

5 

5r 

6 



llie amomin of ^1, or Talaes of r for 



Yearly pay- 


Half-yearly 


Qaarterly 


ments. 


payments. 


payments. 


1-03 


1-015 


1-0075 


1085 


1-0175 


l-008'75 


1-04 


1-OJ 


1-01 


1-045 


10<25 


1-01125 


1-05 


l-0«5 


1-01J5 


1*055 


l-0«75 


1-01375 


1-06 


1-03 


1-015 



The amounts, or Taloes of r, in the pi«oeding table» are ca 
lated thus: 

100 : 100+3 :: 1 : 1*03 ss r for yearly payments. 
100 : 1 004-1} it 1 : 1*015 =: r for ^ yearly payments 
100 : lOO+i -• ^ - 1*0075 =: r for quarterly payment! 

This method is most commonly used. — Some writera find the t( 
of r thus : let m = the amount of £l for half a year, at 5 per ec 
then 1*03 is undoubtedly the true amount for a year; hence, aooorc 
to the principles on which the rules of compound interest are lomu 

1 : m :: m : 103 -.* m = \/l«OS = 1*014889, &o. = r, ft 
yearly payments. 

1 : m» :: m* : 1*03 *.• m =a{/fo3 » 1*007417, &c. s r, 

<]uartcrly payments. 

Or, if m = the amount of of I for— of a year, at R per cent, then 

a 



10() 



1 

+ 1]^ 



un»t;ersa{/y« 



And these values of r appear to he more correct than those gi 
above, especially in the calculation of annuities : for which rea 
the following table is inserted, that the reader may use which 
pleases. Mr. Ward, in his Clavis Uiura, published in 1710, 08 
use of this method. 



Rates per 
cent. 


The amount of £1, or values of r, for | 


Yearly pay- 


Half yearly 


Quarterly 




ments. 


payments. 


payments. 


3 


103 


1-014889 


1*007417 


3i 


1-035 


1-017349 


1-008637 


4 • 


tr04 


1-019803 


1-009853 


H 


1-045 


1-0J3262 


1*011065 


5 


1-05 


1*024695 


1*012272 


H 


1-055. 


1-027132 


1-013475 


' 


1*06 


I A.r\c»av^^ 


^ V<NVAi67S I 



ART tl.] COMPOUND INTEREST DY DECIMALS, 24« 

Propotition 1. Ghm the principal, rate, and timt, to 
fnd the amount ar interest. 

Rule. Find tbeaiiiouDtor£l.for the first pajmcnl, by 
timple interest, which involve to auch a power ae is de- 
noted by the number of payments. — This power, multi- 1 
pSied by the principal, will give the amount ; from which' I 
deduct the principal, and the remainder will be the in-^J 
terest. 

Or, Thas. t, px'*=ai ahtnp, r, an 
l.cigimlhmcaUy, lag. p. -f- Ing. r 

Frop. 2. Give the amount, rate, and lime, tofnd tkt i 
principal. 

Role. As tbe amount of £l., at the rate and for tl 
time given, is to£l., so is the amount given to the prin*' 
cipal rei]uired. 

Or Theo. IL — =pt uhtu a, r, and I, arc given. 

IjjgarithmicaUii, lag, a^eg. rXI=Iog. p. 
Prop. a. Gicen p, a, ami I, to fad r. 

Thto. HI. -1 




Examples to Proposition 1. 

(1.) What will 200/. amount to in 6 years, at 5 per 
cent, per annum, conipouud interest, and what ioteie^t 
will it gain I 

Here the aiaoaatat^l for the fiisl paymenV'wiva^v'mA V^aifc 
-S2 d 



COHPODND tNTBREST BY DECIMALS. ^^^| 

14SX 1-05 X 1-03 X I -1)5 X 1-053=1 -3400bl5640fil5 l=ri). TUiand- 
tiplicd by aOO, give» !(iB-019iS811S=3i ^SGS 4) 363 (=fXn] 
the Bmouoli rrain vhich deduct liOO J. the priacipnl, aod Ihe temaiu- 
der, 6B/. Ot. 4jil. 363 irill be the intereit. 

(2.) Wh&t will 275/. amount to id 3 years, at 5 pei 
cenL per aanum, compound interest? 

(3.) What is the compound inlereat of 700i. 15j, for 
7 years, at 4 percent, per annum? 

(4.) What is the compound ioterest of 800/. for 9 
years, at & per cent, per annum ? 



^H Examples to Prop, 2. 

^LfS.) What principal, put to interest for 6 years, nlll 
anountto 2681. 0*. 4^d.3G3 at 5 per cent per anDont 



lur 6 years. Henci 

1-S4O09564O635: \l. :: £oSD191SSl!d : SOO/. tbe prindpil n- 
fiuitdd ( = ^.) 

(6.) What principal, put to interest for 3 years, will 
amount to 318/. 6«. 11 ji/. at 6 per cent, per annum? 

(7-) What principal, put to interest for 4 years, at 4 
per cent, per annum, will amouut to 819/. ISf. G^d. 
■2504832?' 

{&.) What principal, put to interest for years, it 
5 per cent, per aununi, will amount to 1241/. 1j. 
3-0n467876d. 

Exampktto Prop, 3. Theoremlll, 

(S.) At what rate per cent, will 300/. amount to 26BJ. 
05. 4|i/.363 in 6 years time > 

firti, £tGS 4) ■363s£S6S-01913aie5 < = 



M 



L] EQUATION OF PAYMENTS, &g. 

luch (by the rule pago fll4,) is 1-05 (= — e 



(10.) At what rate per cent, will 275^. amount to 
18/. 6j. ll|(f. in 3 years time / I 

(11.) At what rate per cent. %¥iin0O/.16. amcunttt^ 
%0l. IBs. 6^(2-2504882 in 4 years > 

(12.) At what rate per cent, will BOO/, amount !» 
241/. Is. 3-01?46787d</. in 9 years i 

ExampUs to Prop. 4. Theo. IV. 

(13.] Id what time will 200/. amount to WSl. Os. 
^■36.% Ht 5 per cent, per annum ? 

|, fees 4J-S63=±;i6e-0l9ia8IS5( = a.) 

'Then Se8'019198135^ao0 = l'S4O0956«l6aS { = -^r() ) 



NiK^. Tkii method ofjinding t&e lime, 6if repealed dieisiaiis, u huhH 
le D/ iif Mr. Ward (_see Ex. 3rd, page 355, StJi of;!, d/ his Mali., 
vide,) anilieviTal rerilen harefBlLncedhU exm^le; bal ilu/ar/ront 
ring on iligibte or correct Metkail. It moH irrve to pravt a jueslim/ 
hen the time happeju to be whole sears. 7ac best melhod o/mlcing ihe- 
teSioas n this aad Ike preceding jiropasUions it by legnTilAnil.' , 

(] 4.) In what time will 275/. amount to 318/. 6s. 11^ 
i 5 per cent, per annum ? 

(15.) In what time will 700/. 15s. amount to819/.l 
|d-2504a32, at 4 per cent, per annum? 

(10.) In what time will 800/. amount lo 1241/, iB, 
'017467876rf. at 5 per cent, per annum ? 



, Proposition. liming several debts, due at different 
\DKs,Jrom one person, to find the TRCB equated time 
w. paying the whole at ones, mt&out lots eilhev ta f&e 
dterfp creditor, allotciag compoand inlcrultiB 



^■1 BQDATIOH OF PAVliBITTS, &C. 

-A Rule 1. Find th« amount of each debt from tl 
it becomes due to the lime of the last payment, [by Prof ■ 
1. Gonij>ouDd Interest,] add these amounts, together wilb 
the last pRyment, into one gum. 

2. Find in M'hatfinie [by Prop.4,Compoun<IInterest,] 
the sum of the debts will amount to the sum of the amounl! 
found above : — this time, subtracted from the time the IbsI 
payment becomes due, will give the true equated time. 

Note. This rute, which is SirSamati Morelnnit'i, is founded ODltit 
same mulnsr armianing aBtheoommonrale, Psit I. and will biinc 
niil the lane answer, allowing limple inlerest iiuiead of compouitd.— 
Were this a ptnce for Bigebraica] demon (tnttions, it might eaiUj be 
ibewii, that Ihc sboTe rule is uaiversall^v Ime, allowing ram/Hmmf III- 
leretl, whelber He argue from fiurnwi'i, Kersa/'i, or Malcolm't pHoci- 
plei, it bfliiig deducible from each. 

Exampla. 

(I.) A owes to B 1000^, 200/. of which will be due 
one year hence, 200l. Imo years hence, 150 three yean 
lience, 300/. four years hence, and 150f. five years hence; 
should these persons agree to have the whole discha^^ 
at once, what will be the frwe e(|uatcd time, reckODiug 
interest at 5 per cent, per annum t 

^ l'"^j *X200=JiS-10ia5 amouol of the first pajii 
Tu5) ixaXJ=S31-525 ditto of the lecond. 
"r05l*XliO=:16i'375 dlKo of the third, 
'it>5l ' X300=315' ditto uf the fourth. 

150 IsEt [lijaieat. ' 



^tlOS-OOiaSsumofi 

S0O+e0O-|-l5O+3O0 + 15O=.£lOOO, sue 

have t« find in what time .£1000 will amount to ^llOj-OOlSS, «1 
5 per cent, conpoand interest; and here v:( rmiil be under lie men- 
^i(.V !•/ nuking utr i^ Itgarilhms, lince Ihc method made use of in Ei. Hi, 
jiage SM, mil ij/ HO mean] do. 

First, 1105-00IS5=— 

O-0i336iB (.=hg. a—log. p ;) this didded by lag. 1-05 f^lag. r) = 
0'0ail69S gives i-0464,ic.forthequoHeiit,(=i.) HenoeS years— 
2-ai6i, &c. yea!S=f9535, &c. Ibe (rue equated time. 

(2.) A person has 330/. due to him ; and, at rhe end uf 
5 years, SQl, more w'lW be Aue from fee awnt ft.tfQVi\-,TOs« 



FART II.] AKHUITIZS AT COMPOUND INTEREST. Ul 

both parties have agreed for the whole to be discharged 
at once. The true equated lime ia required, reckoning 
interest at a per c<:nt. per annum; 

(3.) There is 100/. payable one year hence ; and 105/. 
payahle three years hence, what is the Irtie equated lime, 
allowing compound interest at & per cent, per annum t 

(4.) There is 100/, payable one year hence, 200/. two 

. years hence, 300/. three years hence, and 600/. live years 

hence; required the tt-ue equated time for paying the 

whole at once, rcckouiiig compound interest at 5 per 

cent, per aDiium? 



ANNUITIES CERTAIN. 



^ 



Dtfinition 1. AtmHitiei certain signify any interest 
of money, rents, or pensions, payable yearly, or from 
Ume to time, to aome certain period, or for ertr. They 
are divided into two parts, viz. annuities in posteaion, 
or such as arc either entered upon, or are to be entered 
upon immedialcly ; and annuities in revvrsiim, or such as 
are not to he entered upou till some particular future 
event has happened, or till some given period of time 
has elapsed ; und the time (he purchaser holds the an- 
nuity, after he has entered upon it, is called the rever- 

2. An tmnuiti/ is said to be in arrears when the debtor 
keeps it in his hands for any certain time after the term 
of payment; and the sum of all tiie single payments, to- 
gether vith the iuterest due upon each payment from the 
time of its becoming due to the time the whole ia paid 
off, is called the amount of such annuity. 

3. Wken an annuity, to be entered on immediately, 
or some time hence, is sold for ready money, the price 
which ought to be paid for it is called the present worth. 



ANNUITIES AT COMPOUND INTEREST. 

' Let n ~ the annuity, pen lioi). rent, or pat/mtnt, nhetlier jFBrly, 
half-yearly, or quarterij. 
I— tbe \lme, at TiiimbtT nf" poij minis. 



MA AKKUrriBS IK ARSBlBSr 

r ^ tbe rttiob or aimoimt of £l. for a year, <| year, ^ yt%r,kci 
acconling as the payments are made yearly, half* 
yearfy, quarterly* &c. by either of the methods or 
tablet given iu compound interest. 

e K the amoanu 

ANNUITIES tM Arrears, at Ccmpatmd Interest 

Profiition 1* Given the annuity , payable in whole 
years, or at any eqnal number of payments^ the rate per 
oeni.j and ttme^ to find the amount. 

Rule. Make an unit the first term of a geometrical 
aeriesy the amount of £l for 1 year, | year, | year» &c. 
the ratiOf according aa the payments are made yearly, 
half-yearlyi quarterTy, &c. — Carry the series to as many 
terms as there are paymentsi and find its sum, (by Prop. 
% of Geometrical Progression,) which multiply by the 
annuity, and the product will be the amount* 

Or, T&M. I. ■ X«>gfl* wheo n, r, and t are given. 

logariihmkall^* log, f< — 1-f ^* *>• — ^* V'^-l^lfl^* a. 
Prop, i. Given a, r, and t, to find m 

Thco. II. -7— . Xa==H- 
K— 1 



LogatithmicQUtf^ log. f^ 1 + tog. a— iog. rt — 1 ssilog. n. 
Prop, 3. Given a, r, emd n, to find U 

r — iXa 
Theo. HI. ■■ ■■ ■ .f laasr^. If t be not a whole number, it cannot 
n 

be found with logarithmi. 



Prop. 4. Gii>en a, n, imd r» to find r. 

or ^ o ■ n 
ffualion. — — r*= . After this equation is reduced to numbers, 

ft A 

the value of r must be fbaad as directed in the 2d note in Double 
Positioiu If t be a mixed fraction, the value of r cannot be found 
frit/ioutioigfsrithms. 



>ART n.] ArCOMPOUND INTEREST. 

Examples to Proposition 1. 

(1.) What is the amount of an aonuity of 100/. t 
Gontiaue 5 years, at 6 per cent, per annum, compour 
btenst? 

[5- 63*70929 fi 5 this muliiplied by 100, the aiinoity, gives 563-10 
<^63L 14*. a-23IO*i. for the amount required. 

Or, iy Theorem I. 
l'0fixl'0Gx]-0SX1-06xl-06=I-33eSS55776=i^and 
4.3382955776— l=-33a2S55776=rt—li also, 1'06— l=-06=i 
I . •33eBM5776 . , 

Heoce — — ^Xl00=563-709SD6, the amount as before, 

' (3. ) What is the amount of an annuity of OOl. unpai 
Br in arrears, for 9 years, at 5 per cent ? 

(3.) Required the amount of an annuity of 560/. ((LB 
Gontinae 7 years, at 5 per cent, per annum 1 ' fl 

The following Exampleg are performed iff Logariihma. 

(4.) If a pension of 3ao/. per annnm, payable half- 
yearly, be unpaid for years, what will it amount to at 
6 per cent ? 



hg.Tt = 0'33]069S, the aambet aaswering tQ 1 

^hicb is l*70»433=r( ' ' 

lag, it— l=:log, -lOa-tSS^— l'M6604a 
liig.n.^og.l'lB=+S-350iiO(i 



(5.) What is the amount of an annuity of 360/. ] 
ftle faalf-yeftrlyj unpaid for 4 yeats, at4\\*w« "* 



A?IKC1TIES IM AltREAKS,'^ 

(&) If M annuity of 70/. payable qosrteriy, be m* 
|i&id for & years, wtiat will it amount to at 6 [Kt 
CPQI. t 

ExampUatQ Prop, 2. Tkso. 11. 

(7.) What annuity, unpaid for 5 years, will amount to 
503/. \4t. 2.23104(/. at a pec cent. 1 

^63 14 9'«SllH=5C3-^09t96=a. , 

1-06— I =■06=1^1 dividend. 
l-O6Xl'06xl-06X106xl-O6=l-3SBS255T7fi=f*, andt*— 1 e 
■SSSMSSrTB, dtvbcr. 

'"''"' ^asgai ' si ' s; ^^''"^'^*^'^'""^' ^^ *°°^'!'- 

(8.) What annuity, unpaid for years, will amODntlo 

682/. 2«. 0-04(f. at & per cent. 1 

(0,) What annuitv, in anears for 7 years, will aOMnit 

to 4o59/. 1U& bd. 3-7444, at 6 per cent. ? 

Tkt foUowittg Examples are performed hy Logariltms. . 

(lO.) What annuity, |>ayal}le lialf-yearly, will amount 
to 4167/. 15i. 4-32^. at 6 percent, if unpaid for 9 yeaisT 



£U6? 15 4-3a=4H37768=D, by (be «h question 
-702433. 

/^. r~l=lBg. <I3=— a-4711513 



M 



sneering to ivbich a V. 

(11.) What annuity, payable half-yearly, will amount 
to 1515/. 6>. l,\d, if unpaid for four years, at 4| per 
cent,! 

(12.) What annuity, payable quarterly, will amount 
to 394/. ie». lOirf. at 6 per cent if unpaid for 5 years ? 

Examples to Prep. 3. Theo. III. 

(13.) To find the time in nhicli an annuity of 100/. 
will amount to 363/. 148. 2-ia\Q\d. a.\% ¥«^«;^ ' -' 
aaaum t 



H 



r II.] AT COMPODWD INTEREST. 



I 



Then 'fr . J-' . +l=i-33BS3i5T76=ro^KAii;iNt«iitEr4riBg 

eontiituiSlij divided by r=l'Ofi (aecorditig la Mr. Ward and allien) till 
t nol)iu<g rcmoru, the number efdiviiiom aiU US, lAe yean rtguiied. 

(14.) In what time will ao annuity of 80/,, unpaid, 
amount to 882/. 2a. G-04(Z. at 5 per cent. 1 

(15.) Whiit time must an annuity of 560/. continue in 

arrears, at 5 per cent, to raise a stock of IbAOf. 10s. Sd*^ 

. 3*7444? J| 



TtufoUmeing Exaf7*ple& are performed by Logarithm!, 

' (16.) What time must an annuity of 356/. payabli 
I balf-yearly, be continued, at 6 pet cent., to raise a stocl 
I of4167/. 15s. 4.39(/.? 

jCii-SI 15 4-32=4l67'Tfia=a 



S03-03304=flf— a+ii 
U-g. 303'O33CM=i'4BUK99 
log. 178=S-25O4aO0 



I 



log. T=log. 1-O3='0l2837ap-2310699(18=!. the niiinber nf iisy- 
loents i bence the time u 9 years. 

(17.) How long must an annuity of D50/., payable 
half-yearly, remain in arrears at 4| per cent., to raise a 
stock of1515/. 6j. 1-1(/.? 

(18.) How long must an annuity of 70/., payable ([uar- 
terly, remain in arrears, at 5 per cent., to raise a stock 
of 394?. 16j. lO^d.? 

Examples to Prop. 4. 




ANNUITIES IK ARRBA1 
II annuity of 100/., coutinutng 5 j'ears, to raise in 
amount of 563/. L4(. 2-29l04d. 1 

^56.1 14 a-E3IO4=563-';09596=7. 

SeS'ltigwer 563-709a96— lOO 

100 100 

Or, 5-63T09996r— rS=5-e3T09a9fl— 1. Now, by (note t, pi|e 
2{0) Doubla Position, I Giid r^l-OCj hence tlie rate is psrceat. 

(20.) An annuity of 80/. in arrears for 9 years, 
amounled to 882/. 2s. 6'04(/., wbat was the rate per 
cent. 7 



PRESENT WORTH OF ANNUITIES IN ARREARS, 

AT COMPOUND INTEREST. 

Proposition 1. To find the present worth of an an- 
nttilff at compound interest, the time oj its contittttanic, 
and the rate per cent, being given. 

Rule, Find the amount of tlie annuily, (by Prop. 1. 
page 240), supposing it in arrears, till the last payment 
is due. Then And tlie present worth of that amount, by 
Prop< 2, Compouud Interest), aud it will be the answer. 

Or, 
Find the present worth of r nch payment by itself, dis- 
counting from the time it falls due, (by Prop. 2, Com- 
pound Interest,) the sum of these present worths will be 
the present worth of the whole. 



Or, Tftsd, I. 



— xn^Pi the present wortli when n, r, and t, 



LngariihmicaUy, log. 1 1- ti>g. i — lug.'- 

Prap S. Cinenp, r, and t,tafind 11. 

■nto. ir. ^xp='^ 



rarjt/mdhli ^' ^ — i+^g- ?■ — '^'g- ^~ — "'^•'^ 
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Prop,' 3, Given p, r, and n, to find t« 



n 



Theo^ III. — ^ — x=Tt, If / be not a whole number^ it oaunot b* 

n-{-p—pr 
fbaod MrUhoat logarithms. 



LogarUhmicaUs, '"e- '-'^^-n + P-pr^ 
Prop* 4. Given p, n, and i, Jo find r. 

Equation, "T"X»t — ff+=l— . After this^eqaation ii reduced 

V p 

to numbers, the valae of r must be found (as directed in the second 
note, page 2^6.) by Double Position. If t be not a whole number, 
the value of r cannot be found without logarithms. 

Examples to Proposition 1. 

XI-) Required the present worth of an annuity of 100/. 
to be continued 5 years, allowing 6 per cent, compound 
interest. 

The amount of lOOi^ for 5 years is 563*709296 (See Ei-ampte T. pag4 
•49,)and 1 -06 x 1-06 X I •06x1 •06x1-06= 1-33822557 76, the amount 
of IL for 5 years. 

As 1-358235.1776 : 1/. :: 503-709296 : 421«336378 =42lL 4s. 
8-73 1<2. the present. 

Or thus, 

Ratio =s 1*06 )100'(94-339622, present worth of 100(. for 

1 year. 

T06)* = l-l?36 )100(88 999644, ditto for the 2d year. 

VoS\ 3 = 1-191016 )100-(8d-96l928, ditto for the 3d year. 

1-06) ♦= 1-26247696 )100-(72-2093C6, ditto for the 4th year. 

r06) S = l«3382255776 )l00-(74-7258l7, ditto for the 5th year. 

Thesum is the present worth,421 -236378 = £421 4 8*731, a« 
above. 

(2.) Required the present worth of an annuity of 80/. 
to continue 9 years, at 5 per cent, per annuffij componnd 
interest. 

(3.) Required t^f^ present worth of an annuity of 560/. 
to continue 7 yeans, at 6 per cent, per annum compound 
interest. 



264 PRKSBirr WORTH^OF ANNUITIES IN ARKKAR9, 

« 

Tk€ following Examples ere performed by LogarUkm. 

(4.) What is the present worth of an annuity of 356Lt 
payable half-yearly, to continue 9 years, allowing 6 per 
cent, compound interest to the purchaser ? 

356 
Hen nwm — a.i78» r=103, (hy Table I. page tit J uid l»lt. 

lag. r:=log, 1-O3a-O*0li837« 

18 



log, rf=sOOS310696 ; this sabtncted Ami 

(he tog. of tmmOt gires^l '7689304 for the log. of — ; the number u- 

f* 

«Nrertng to which is '5873946$ then 1— •5873046»*4126053«-1 — ^ 

ft 

\»g.X^l,m^ log. -41 26053 » -il '6155348 

IT* 

log. n ^log. 178 «i+8'2504200 

» X '8659548 

log. r— 1 na log, ♦OS =s —2-477 1 213 

log. of the present worth +S'388335 the number aaiwvr- 
ing to which is 8448'1%53£=<£2448 t 6 078 answer. 

(5.) What is the present worth of an annuity of 350/., 
payable half-yearly, to continue 4 years, allowing 4 per 
cent, interest ? 

(6.) What is the present worth of an annuity of 70/.} 
payable quarterly, to continue 5 years, allowing 5 per 
cent, per annum, compound interest ? 

Examples to Prop. 2. Theo. II. 

(7.) What annuity, to continue 5 years, at 6 per cent, 
will be worth 421/. 4^. 8-731i/. ? 

First, .£421 48. 8-731 «=r i:421 -236379 16 = p. and 421 -236379 lO^X 

•06 B 25'27418275 = r— 1 xp, dividend. 

l-OSxl •0 6x1-0 6 X 106 X 1 -06=1 •3382«55776=r'. 
l—l^l'3"38««55776=f—7472581725=-2527418275, divisor. 
Thoii 25-274l8275-^*25274i8fS7d=<£l00=rn,jUie annuity required. 

(8.) What annuity, to continue 9 years, will be worth 
666/. 12s, G*]77</., allowing the purchaser 5 per cent. 
compound interest for tead^f t*>- — •* 



PART II.] AT COMPOUND INTEREST. 

(O.) Wiiat imnuily, to cuiilinue 7 years, will2842i. 7m 
^01f^d> really money, purchase, allowiiigS percent, p 
tnnain compound interest i 

The foUowing Eiamplts are prrformed hjf LogaritkmgmM 
1^ (10.) Wliat annuity, (payable halt-yearly,) to contioni 
V years, will 2-l4()/. '2s. BiiTiil. purchase, allowing cot' ' 
|>ound inlerest at 6 per cent. ? 

Here (=ia,r=l'03, and tHiB 2 6-0'!3=a44B>1953=p. 
,■ ^ example 4, pojE 251, 1— — ='41S6053 



^-*— ;r=''5-' 



1S60S3=— l-61a5348 



(11.) What annuity, (payable half-y early, to continue 
[ 4 years, will 1'26B/. 5-OSi. ready money, purchase, allow- 
I'ing compound interest at 4j per cent.? 
I (13.) What annuity, (payable quarterly,) nill 307/. 
10<. Q-Qd. ready money, , purchase, allowing the pur- 
' lA«Ber5 per cent, per auDuin compound interest, for tiii 
||}Bioney ? 

'; Examples to Prop. 3. Thto. III. 

f. (13.) In what time will an annuity of 100/. be worth 
''421/. 4(. 8'73lrf. present money , if ilconiinues in arrears ; 

or, which is ihe same tiling, if it be received a«nuallj(, 

allowing G per cent. ? 

£431 i S-73] — i'i\-23tiS7ili6'=p. 



VHEta68Tg 



=/-r 



■ lO0-^T4•79578T3i=l•3^8I^6+ = l■Ol;)(; ,vhi«cc the vUt 

•mt^ btfniMd by repeated Aivismi, oc cUhn bj Vofju'tt^nn. 

b z 2 



^pC PRESENT WORTH OF ANNUITIES IN ARREAC^^| 

(14.) Tn what lime will aD arnuily of mt. be wtrflb 
668/, 12*. emd., Hllowing ihe piirchiuer 5 percent, 
per annum for present payment ? 

(15.) How long may a person enjoy an annuity of 560/, 
if he pays 2842/. "Jii. itoimd. ready money, and is alloHe<l 
5 per cent, interest? 

TheJoUawitig Erawplci are pirformed by Logarithm. 

(16.) How long must an annuity of 350/., (payable 
half-yearly,) continue, at 8 pei cent., to be worlh 3448/. 
•it. 6-072(/. ready money ? 

First, £i^i 9 6-a7a=t44SM>53=p. 



lag. n7=l'g. nB=a-8iO«0<l 

kg. H+lh—prt=li-g. ]04i56i4=I-0l93S0a 



. 1'03=0'01*B37S)0'1(310692(18 paymend: 
'kence the term it 9 years. 

(17.) How long: must an annuity of »30/. (payablt 
half-yearly) continue to be worth 1268/. 508«. ready 
money, allowing the purchaser ij per <;eDt. for hit 
money ? 

(18.) How long must an annuity of 70/. (payable quu- 
terly) continue to be worth 307/. lOi. D-6d. ready money, 
ll«iviDg & per cent, per annum interest? 

Examples to Prop. 4. 

(10.) An annuity of 100/. lo continue for 5 years, wH 
purchased for 42l/, 45. B'TlSd., what rate per cent, wai 
the purchaser allowed for his ready money ? 

£421 4 8-73 1=4*1 -33637416' =p. 






100+421'23fi3T4te 



421-a3ti374lfr ^IV-tSfc-i-W^, 

Or, J2i'g3637416'r»— *31-a3631\AST*=\«'>. 
ByaoteS, Double Po«>"wo. V 6ii4i=v(i6, i«ki 






PART II.] PRESENT WORTH OF ANNUITIES, &C. 2d7 

(20.) All annuity of 80^ lo conlinue years, was soUl 
for bml. 12). 0-l77rf. ready money ; what rate per ceol. 
^waa tbe purcLaser elluwed. 



^ PRESENT WORTH of Annuities in Rrctrrion, 
at Compuund Inter eU. 



IT^sths time obii 






Prgpontion 1. To jind the prtsrnl worth of an 
ymnty in revenion, at Compound Intcnat. 

Rule. Find the present worth of tlie annuity (fur 
time of its continuance) as though it were to be entered 
an immediately, (by Prop. 1, page 253,) then liiid what 
principal pul to inlf rest, at the same rate per cent, for 
the time between tlie purchase and tonuiiencement of llie 
BDnuity,will aimmiit to thai present worth, (by Prop, 'i, 
' page 243,] aod it will be the iinswiT. 



Or Tkeo. I. - 



"iX'-'+''**"~/'' ''" P™'^" 



LtyiritimlMlly, Inji-r"— l+iDg.B— log. r; 
Prop. a. Ciut™ T, t, T. and p, tofiud a. 

Tk«. II. rt— 1 xp-—n. 



LagarUkvikaan, lug- r X T+i+ log.r—l-\- lug. p— log- r 



Examples to Proposition 1. 



(1.) The reversion of a lease of 17f>/. peraiinuni, to 
eoutinuc 11 years, ivtiich i:onimencea years hence, is 
to be sold ; wbut is hs worth, allowing the puccbaser G 
ceBt. per annum for his retid^ maae^''. 



c 



SU rmSSSHT WORTH OF AHNUltlBSt &C. 

^ , , 1 ^'^-t — , ■ ' I; 

V06\* + V06l»+roS) 'Q= 106—1 + "^ »<^14'97164tMk 

this* multiplied by 175, givei £i6{0'037462, amount of the amraitj. 
1^11=1898298558 : II. :: 2r>20«037462 : ^1380*203059, 
present worth of the anoaity, supposiog it were to be entered apoa 
ini mfdia tely. Again, 

T06^ 9= 1*689478959 : II. : 1380-303052 i £8l6*i4O06$3 
£816 18 Si*4624, the present worth of the rcversioii. 

Or ihiut by the Theorem, 
Heret=rlt,r=l*06, n=l75, and 7=9. 

r06) »»=1 •898298558=r'. 

1*8982985 58—1 = 898298558 = r— 1, and •898296558 xl''3» 

157-t{>224765=r^— 1 xn, dividend. 
7'+/ 9+lj 20 

r =1061 = ToTl =3-207135472 ; thu multiplied by -06^ 

fives •19«42312833=^^^^Xr'^+* divisor. 

Hence 157-20224765^*192488l2833=S] 6-940065 =£816 18^ 
9|*4624d. as before. 

(2.) What is the present worth of the reversion of a 
lease of 50/. per aniiyniy to contiuue for 5 years, but not 
to commence till the end of 3 years, allowing 5 per cettt^ 
for present payhient? 

(3.) What ought a person to pay in ready money for 
the reversion of 1000/. a year, to continue 20 years, on 
a lease which cannot commence till the expiration of 5 
years, allowing the purchaser compound interest at 6 
per cent. ? 

Examples to Prop, 2. Theo. IL 

(4.) What annuity, or yearly rent, to be entered upon 
9 years hence, and thence to continue 11 years, maybe 
bought for 816/. 18s. 9|'4624i/. ready money, allowing 
the purchaser 6 per cent, f 

j6816 18 9{-4624«a8l6-94005=/>, 1-06—1 = 06 =» r— 1. 

r ssaToSl » + '■= 1-O6)»o=3-207135472. 

•06 X 3*207135472 X 816-940065=137 •202|2476375=^5"xr^+*X 
/v dfVjdeDd. l-06^"-- l=:-8932985583=r/— 1, dirisor. Heac* 
t57*^(72i476575-r*S^Bt985S&3«»£Vt5»\\ift «kq»v\.^ x^^u^vm^. 
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L (5.) What annuity, or yeavly renl. In be entered upon 
LB years lienee, ami then tn eontinae 5 years, may be 
iboagbt for liiH. Os, 0|'4170i/. ready money, at 6 per 
Icait. i 

I (fl.) The reversion of a lense, to be entered on 5 year* 
hience, and lliente to continue 20 years, was sold for 
[9764/. Us. 4l-omd., allowing ibe purchaser S per cent., 
(what ouglit llie yearly rent to be ? 



Proposition 1. Given the annual rtnl of atu/ prrpe- 
tual ennuily, orj'nthold estate, to find the value thereof, 
; aUawing the fiurchaaer anij assigned rate ptr ccnt./or hit 
money. 

Rule. Divide llie rent by ihe ratio lesa 1, and the 
quotient will be ibe present worth of the e!>iate. 

Or, Thfa. I. ^ji, when n and r arc giren. If tha renis ate 

> to be paid eitlirr J yearly or quarlerly, as la generally the cose, thea 
tKtio, or r, must ti-presciit Ihe aroounl of £1 for that lime, >ihI 
tbaanniikf, or n, must be divided by ?, i, &c- lo repreaeiit Ihe \, i, 
lie. KOt^^HEre we may iibservc, that though there he no suth thing 
rai climbed time coniidereil jr> the purchate ot" perpetual annattie*, 
^t ■ due regard oiJi>ht in be had lu iIlc tmti the aaniiitics or reuta 
at paid 1 for, it iievrilk:iil Ihe lets the inletvalu between the paymcDM 
■rttierenUare, Ibe paichase is more valuable, and vice i»ti<i. 

Frop, 2. When any mm of money is proposed to be 
laid cut in a perpetual annuity, or freehold eslale, to find 
wAat annual rent thai sum will purchase at any given 
rate per cent. 

llulc, Multijily (be proposed sum to be laid out hj 
tile ra^o leis I, and the product will be tlie yearly rentj 

Tlito. II. pxr — 1=", whi'npandT are giveo. 

Prop. 3. The tmnval renl of any perpetual annuitjf 
9r Jireehold estate, and the mm paid down Jot it, heinl 
given, to find what rate of inttrett per rent, it paid fi 
tAe purchaser. 

Rule. Divide the annual rent by the sura that is 
for the purchase, the quotient, increased by an 
will be the ratio, whence the rate per cent may 1 
found. 

W™- Wf. — + 1=1', when p and ii are g^^ctu 



MO . TUB PUBCHASB OF.FRBEHOLD BSTATB^. 



Esumpl€9 to Prop. 1. 

(!•) An estate brings in 25/. yearly rent; required the 
present worth thereof, allowing the purchaser 4 per cent. 
compound interest for his money. 

■ First, 1-04— 1 =04, the ratio less 1. 

Then S5-r*04ss<£625, the present worth required. 

' (2.) Suppose a freehold estate of 250/. yearly rent is 
to be sold ; what is it worth, allowing the buyer 6 per 
cent, compound interest for his money I 
' (3.) What is the present worth of a freehold estate of 
t60l. per annum, the rent payable half yearly*, allowing 
the purchaser 4 per cent, for his money ? 
' (4.) What is the present worth of a perpetual annai^ 
of 2000Z. payable quarterly, (viz. 500/. per quarter,) 
allowing the buyer 4{ per cent, compound interest for 
his money ? ' 

Examples to Prop. 2. 

(5.) I propose to lay out 625/. fn the purchase of a 
perpetual annuity, and to make 4 per cent, compound 
interest for my money ; what ought the annuity to be? 

1-04 — lzi*04, the ratio less I. 
Then, *04 X 6'25=<£25, the annuity or annual rent required. 

(6.) A freehold estate was bought for 4166/. l^s.Ad.; 
what ought the yearly rent to be, allowing the. buyer .6 
per cent, compound interest for ready money ? 

(7.) A person is desirous of laying out 1760/. in tl^e 
purchase of a freehold estate, so as to get 4^ per cent 
compound interest for his money ; what must be the an- 
nual income of such an estate ? 



* It mny not be improper to observe in this place, that, if the ratio 
be taken according lo Table I. p. 242, it will make no difference 
whether the rents are payable yearly, half-yearly, or quarterly, but, 
if it be ^aken according to i able II. page 242, \he difference, in this 
sample, will be 6U 17s. IJrf.: this shews, that the second metbod.or 
MbJe is more accurate than the first j for it is certainly more ad?aa- 
tMgeous to receive the rents Vka\l.'je«Li\'^ \.Vi^Tv ^^^\\^« 
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Examples to Prop. 3, 

. (8.) Suppose 6?S/. to be piiid Tor a freohold esti 
which yields 25^. per annum, wliat rate of interest ' 
Wie purchaser for his money ? 

' . 625)a5.00( -04 

f04 Ihe ratio; hence Ihe rale per can L ii 41. 

(9.) Suppose a frechohl estate or 2.>()/. per Hnnuni, 
costs 4166/. 13s, 4rf., what rale of interest per cent, ia 
, allowed to the purchaser ? 

'^ (10.) A freehol'l estate of GOi. a year rent was sold for 
|1200/., what was the rale per cent, (lompoiind interest) 
' allowed the purehusi^r for the ready money which lie paid 
for the estate ? 



I 



Propotitiua 1. The purehaie-money , or present worth, 
^ajrteiold estate being given, to Jind at ivhat rent it 
mtut be let lu clear itself in a given time. 

Rule. Divide the present ivorlh by the proposed til 
ftod the quotient will be the annual rent. 

Prop. 2. Given the purchase, or present worth, of 
freehold estate, and the annual rent it Irlafur, to find i 
sehat time it will clear iiiielf, or bring in the purchaiim: 
monei/. 

Rule. Divide the present worth by the annual rent, 
sad the quotient will he the time required. 

Prop. 3. Given the annual rent of a/teekold estate, 
and the time in which it will clear Hulf, to find the pur- 
ehme, or present worth, of such an estate. 
'. Rule. Multiply Ihe rent by the time, ^ 

Prep. 4. Given the time in which a freehold estalt 
firingsin the purchase- money, orclears itsrlf.lojind what 
.rate per cent, tlu purchaser has for his niomy. 

" Rule. Divide the time more t by the time, asul Um. 
quotient wiil be the iaiio,w\wnzz\!aK.\WJt 



t it 



HM THB rOftCBASB OF ffEXSHOUl ^STATI#^ . 

Exmmpkt U Propanfhm 1. 

(1.) The reveisioB of m, freehold estate of MOL ftrm- 
attiDy toconiBeDce 5 years hence, is to be sold ; whalh 
rt worth in readj moaej, aliowiug the purchastf 4 per 
ceot« for his mooey ? 

500^-04= lt500iL Tmlue of the estate, if entered oo immediild/. 
l-O4xl-O4xl'OiXl-O4Xi'O4s=i-SlG63S90fi4, aiMuit of It for 

\t\66M90t\ I 11.:: 19500 : lOf74-086S34 £10274 l-H'^^i 
preiCDt worth of the revenioo. 

Or thv$ by Theorem L 

Here 11=500, r=t '04, and T=^5. 

1-04X I 04xlO4xl.04xl-04=l'«t6£5J90t4«=:r^»»nd 
l'9l665S99f4x*04=H>48666116096=:r~l xrT. 

Hence 500.HM«f 661 16096=10374-088834=£10S74 1 9l'tti» 
m before. 

(2.) If a freehold estate of 60/. 10». per annooiy to 
commeDce 10 years heoce» is to be sold ; what is it woitii, 
allowing the purchaser 5 per cent, for present paynient? 

(3.) A freehold estate of 290/. per annom, to ^m- 
meoce 4 years hence, is to be sold ; what is it worth, 
allowing the purchaser 4 per cent.? ^ 

Examples to Prop. 2. 

(4.) A freehold estate, to commence 5 years hence, is 
told for 10274/. is, 9^i/*281, allowing the purchaser 4 
per cent, for his money ; what is the yearly rent ? 

Fir«t, £10274 1 PJ-JSl =10274 088834. 
1 -04 X 1-04 X I -04 X 1 •()♦ X 1 04= I "Z 1 6655?90«4. 
■ l*2l065X90'24x 10274 088834=12500 (nearly) the amoviit of tbe 
purcbase-money to the time the reversion begins. 
Then, 12500 X'04=£5 00, the yearly rent. 

By Theo, II. 

>;04xi-04]» xK>«'r4-0888S4=;=r— 1 Xrrx;>=-D4x 
ffl66529O4xlOai74-O08834=i;5O0, (nearly,) the aonaity roquirad. 

(5.) If a freehold estate, to commence 10 years hence, 
is sold for 742/. I6s. S^d'S, allowing the purchaser 6 per 
cent; what is the yearly leuV^ 



fll.^ SIMPLE INTEREST BV DECIMALS. 

(e.) If a freehold estale which commences 4 years 

leace, be sold forfJ197/, 6s. b'^d., allowing the pur- 

^aser4 per ceot. for his money, what ought the yearly 

inttobef 






SIMPLE INTEREST BY DECIMALS. 


put p=lhe pri 
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And 


D^eimals. 


1 d.y 


=5"jOfaye 


ar = ■O0S^397^6, Sto. 


1 week 
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ar= ■019118082, &c. 
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r = -5 
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month), &o. ma J 
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Proposition 1. Given the principal, lime, and 
per cent,, to find the interest or the amount. 

Rule. Multiply the principal, tloie, and ratio, toge- 
ther, the last product will be the intereit ; towhichadil 
the priucipal to find the amount. ^^ 

Theorem, ptr^i, aod ptr^i-p^^. When p, t, and r, are given. ^^^H 

Prop. 2. Given the amount, (or the intereit,) '<M^!^^H 
and rale, to find the principal. ^^^| 

Rule. Multiply the time by the ratio, and add an uiili ' 
to the product ; by ihis sum divide the amount, and tl.i' 
' quotient will be the principal. — Or, divide Ihe intertet by 
ne product of the time and ratio, and the quolieot w^^^^H 
be Uie principal. d^^l 

■ill. '- JM 



SfKrUI JNTEEE8T BY DKOIVJItS. ' ' |iS 

Frop. 8. Gimm the prineip^i, time, tmd ttmomit^ (or 
ike intertsif) to find the Dnieper eenL 

Rule. Divide the diCFerence between the amount 4nd 
the principal {viz. the interest) by the product of tlie [k 
prineipal and tine, and the quotient win be the ratio, 
which multiply by 100 to obtain the rate per cent. 

Theo.' ■■ ^' =r — =sr, wbenj^, /, and a, (or i,) arc given. 

Prop. .4. Gives the principoft raiep atut amemtU, f^r 
interest J to Jmd tie time. 

Rule. Divide the difference between the aoMnat and 
the principal (viz. the interest) by the product of tbe 
principal ratiQ« and the quotient will be. the tine. 



Tkeo. ^ = — =/. When p, r, and a, (0r«») are given. 

pr pr ' '*'*'. 

Examplee to Proposition I. 

(1.) What will 567/. 10s. amount to in 9 year8,'^ftt4 
per cent, per annum ? 

£567-5 = p 
. . 9 = t 



5t07'5 3= pt 

•04 =r 



*■ » 



904-300 sspir^^i 
567-5 = p 



£771-800 ^iptr+pr^a, 
20 



«. 16-000 Answer 77U. 16«. 



(2.) What is the amount of 295Z. at. simple interest, 
for 3| years, at 5 per cent, per annum ? 

(a.) What is the interest of 550/. for 5 yeiora at^ per 
cent, per annum ? 

(4.) What is the interest of 715/. lbs. for 240'days,at 
5 per cent, per annu^l^? ...,,. 

5 per cent per annum ^ j 



PART II.] SIMPLE INTEREST OT DBCIUAL5. 

Etantpttt to Pn>p, 2. .it • 

(6.) What |)riaci|ial, in _vear», will amount to 1 
lOfc at 4 per cent, per ftnnuui i 

■04 = r Now fl=-nil. Us-eJll-S. avidend. 

Hence 771-8-1. 1 -ac^fael-S^JS?!. 10s. onswer. 

•36 = Ir 



(7.) What principai, put to interest for 9 years, 
gain 204f. 6s. interest, at 4 per cent, per auDum ? 



(8.) What principal iu 3{ jeaH, will amount to 279^ 
If.Stf. at 5 per cent, perannum? 

(D.) What principal, put to interest for 5^ years, will 
amount to 810/. IGs. G^d. ^, at 3 per cent, per annum/ 

(10.) What priDcipoil, put to interest for 340 days, at 
3 per cent per annum, will gain Hi. 10s. 7id.,j? 

(11.) What principal, put to interval for 65 days, at 
5 percent, per annum, will gain 3/. 3s, lid.y^ interest? 

Exampleg to Prop. 3, 

(12.) At what rate per cent, will 667/- 10*. amount to 
?7i/. ie«, in 9 years' time ? 



S04'3 =c a — ^r=\, divldead, ^H 

567-5 x9 = S107S = pt, divisor, 
Tbcn e043-i-i 107-5= -04. Hotice the rate is 4 per cent. 

(13.) At what rate per cent, will 835/, amount to 379'. 
Ir. »rf. in 3J years? 

(14.) Al what rale per cent, will 716/. 16t. amount to 
S43/. 17s. lOlrf.J imi years? 

(15.) At what rate percent, w^^3»^t.^^^■. ^v^ ^'Ti*. 

7^. fj in 65 davs ? 

A a2 



» 



EQCATIOM OF PAYMENTS, &e. 

(16.) At what rate per cent, per aanum will {rtOf. 
amount to 679/. 8i. 4^.,^ in 5 years and 120 dayil 

Examples to Prop. 4. 
(17.) la what time will 567'. 10*. amoont to 771LI6(. 
at 4 per cent, per annum ? 

5B7 10 = 567'i = p 



I04'3 = a — fi^, dividend. 
567-5 XKll = II'TOO = pr, dinwr. 
Tben TO4'3-Htt'7 ;= 9 years, Ifae time required. 

(18.) la wliat time will 700/. lOs. amount to 810/. ISi- 
0}d.i, at 3 per cent, per annum 1 

( 19.) In what time will 715/. lbs. amouut to 943/. 17l. 
10|(j.^, at 4j per cent, per annum? 

(-20.) In wliat time will7ia/. ld<. gain 23/. 10«.7f^.TT 
at & per cent, per annum t 

(21 ,) In wliat time will &10/. amount to 679/. fis. 4|^.^ 
at a per cent, per annum? 

_EQUAT10N OF P AYM ENTS at SIMPLE INTER^T, 

BY DECIMALS, 

OTH MALCOLM'S PRINCIPLES. 
_ JProposilion. Having two drbts, due at drfferal 
times, to find the equated timejbr paying the ahols at 
onee, wilhoKt loss either to the debtor or creditor. 

Rule 1. Divide the aum of the debts by twice the 
first payment, multiplied by I he ratio; to the quotient 
add half the time between the two payments, and call the 
sum the first number found. 

2. Multiply the second payment by the time between 
(lie two payments, and divide the product by the firsl 
payment multiplied by the raiio; call the quotient the 
second number found. 

3. From the square of the first-found number subtract 
the second, and extract the square-rout of the difference. 
— ^The first-found number, diminished by this root) will 
give the equated time, leckoning from the time the &ni 

payment U due. ^ 



FART II.] EQU^ATION OF FAYHBNT3, &C. 2ffB 

Note. The preceding ruleis tlie same us Mr, HUlcolm's, Ibough ex- 
preited ioa different, and itio apprehended, mere iotelligible, manner. 
— Thitrnle ia baiJt upon a EuppaaitioD, ' Tliattlie Bum of the inlerttti 
W the debts, due before the equaled time, from the time Ihey become 
diMto l\a( lime, oiigbt to be equal to the eum of tbe daeeanli of ths 
llelitfc due q/ltr tbe equaled time from that time to tbe time tbey be> 
coroc due.' According lo tbis buppoaition, tbe rule given abbte is 
aniTersDll; trne for two paymeats. But, when tbree or more pay- 
ineUtG are to be equated fbr, Mr. Mulcalm's diieclionn fur Riiding an 
equated time for the rwo thai are first payable, tben tbeirsum and a 
tlurd, Sia. it not strictly true, nccordrog tu Ibe aiippoGition on whicli 
bis rule is founded ; nor vtauld it be aa easy matter to giie general 
rules or theoremi fur all tbe possible caees.ou accouut oftbe variaiion 
of tbe ileh(B, and the difficulty of llnding betnreen which of tbe poy- 
mcats the ajuated time would fall. Becidei, in long and tedious 
-^.^.^i;^^. _..,,.i Tp frequently made j and theaoswer, wbsoob- 



Mr. Malcolm's principles, may, I think, w 

Examples, 
(I.) A person h»s now due to him 320f., and at the 
end of 5 years 06/. more will be due from the same debtor. 
Now holh parlies have agreed that the whole shall be 
paid at onue, viz. at that time when the interest of the 
320/. shall be eqnal to the discount of the06/, both btiHg 
calculated at 5 per cent, per annum. The time of jklJ- 
meirt isretjuired, 

Irt. 3^0 + 96=41fil. sumoftlie debU. 

3iiXiX-0i=3'i, tbe product of twice the fimt payment by the 

416^-34=13, qnotlent. Then 134-|-=15-3, lliefirit number fmnd. 

fdljr. gSiei-i-S^X -130=30, the lecoadnvmber found. 

3dly- Vlj^>— 30=^/iilU-ia«=l4-5, aud 15-.i— U'Ji=l year, 
the tiiDeivbrc:bmustdap«e(aftertbefir]t payment is due} bcforelUe 
whole ought lo be paid togetlier accofding to the conditions cf tile 
queatlua. 

(2.) There is 1007, payable 1 year hence, and X05/. 
payable 3 years hence ; what i^ the equated lime, allow- 
in|; siin|)Je interest al 6 per cenl. per annum ! 

(3.) At Michaelmas ISLd, 1 lent 320/ , and at Michac]- 
maa 1820, 202/. will be due to me from tbe same person. 
Now, on what day, and in what year, may 1 receive both 
the debts together, viz. 522/., reckoning iulerest al 5 per 
t^ebL fiet aanum I 



^^^"Itll* 



ON LIFE ANNttTTIE*. 
ON LIFE ANNUITIES. 



i« value of an sDnuity for lift depenils not onlyw 
tbe interest of money, but also ou the probability of the 
cnnliouauce of life, it may therefore be considered sue b 
a sum as will be sufficient to enable I he peison who 
grants the annuity to pay it without loss, allowing for the 
chances of mortality. 

If money is supposed to bear no interest, tite value of 
an annuily is always equal to the expectation of life ; bul 
as money can be improved by putting it out to interest, 
the value of an aunuity will not be worth so many yean' 
purchase as are equal to the eiipectatioR of life, and the 
higher the rate of interest is, the fewer years' purchase 
ftK annuity will be worth. 

W PROBLEM I. 

To find the txpectation of any lingle life. 



Make the number of persons living opposite the given ' 
age (in Table I.) a divisor, and the sum of the number 
of peraoos living from that age to 96 inclusive, a divi- 
dend ; the quotient diminished by *5 will be the answer. 

Or, the expectation of life may he found in Table II. 
opposite to the given age. 

Examplti. 

(1.) How many years may a person of 60 expect to 

live? Against 60 is 2038, the sum of this number, and 

those above it to 1 inclusive 13 27053: then (27953-7 

2038) — •6=13'2l years. Answer, see Table II. 

(2.) Required the expectation of a life of 45, of 75. 
and of 80. 

PROBLEM II. 

I To find the probability that a person of a given age ihall 
|J|^ live a certain number of years. 

fc RULE. 



TART II.] ON LIFE ANNUITIES. 27|^ 

file denominator of a fraction, and ihe number oppoaitel 

|tO the proposed age ihe nurnemtor. ' 1 

la the cnse of joint Uvea, the product of ihe fractioMfl 

e probabilities. 



L la the cnse ot joint lives, the p 
nuad as above will shew the prob 
W Examples. 

\ (1.) What is tl)e probability tlii 
ht 60 shall live 10 years? 



y that a person of the agtl 
Against GO in Tabic I. stands 2038, and against Ttfm 
%oa will fi[id 1232 ; so the probability is — ~. 
^ . ^^^^ 

brobabiiily of a person aged 60 being dead in 10 yearkl 
■ 12U2_ 806 ■ 

, ^~2038^203S' 

(2.) What is tiie probability that each of three per- 
sons, separately, whose ages are 20, 30, and 40, shall 
live lb years ; and what is the probability that they shall 
j^ live 15 years ? 

PROBLEM III. 

To find the pi-ohability that either the one orlkeothet^m 
W two persons of different ages dhall live a certain niiBl*! 
fcr of yean. ^ I 

SULE. 

Find the probability that each of the persons shall liv^J 
the proposed number of years, and Ihe probability thi ' 
they shall jointly live the said number of years; the la' 
ter result subtracted from the sum of the former will gii 
the answer, 

*" Examples, 

(I.) Suppose there are two persons, Ihe one uged M^« 
and the other 40 years, what is the probability that on* I 
of them will be iilive alter 30 years have elapsed 7 

The probability tliac a man of W bliall attiin ttie age of 50, I 
,tbatBpcraonBged40shall1ivelolO,i8 — 4^, and that tiM] 

Aall jointlr live 3i 
rilB37 , 193a\ 3495184 13139935 



3fi35V 1865*880^ 



(2.) Wliitt is (be probability tbat of two penom, At 
one aged 50, the ntbei 65, one of tbem shall be living U 
ibe expiration of 12 years ? 



N 



PROBLEM IV. 

To find the value of an anttuity oh any stngh life. 

KULE. 



Multiply the number in Table HI. against tbe given 
age, by the proposed aiiuuity, and the product will be 
tbe answer. 

Examples, 

(1.) What must be given fnr an annuity of £00 during 
tbe life of a person aged 40, recLuning interest at 4 per 
cent? 

Aguinst 46, and under 4 per cent, you will find 13-089, thai it. iht 
nniLuilyii worth iB yesri' [lurchnee, lience ialSflSBxeOriJeTM-S*. 

(■2.) Wlial is Ihe value of an annuity of £200 payable 
during the life of a person aged 2& ytarx, reckoning in- 
terest at per cent. ? 

(3.) Wbat is the value of the life interest of a persou 
aged 50 in £3000 gtoek in tbe S per cent, conaojidated 
annuities. Interest at 5 per cent. ? 

(4.) What is the ditference in value between an an- 
nuity of £80 during Ibe life of a person aged 30. and an 
annuity of the same amount, certain for 20 years. In- 
terest at & per cent, ? 

PROBLEM V. 

To find what aniiwly nny given sum will purchate 
daring the life of a person of d given age, 
RULE. 

Divide Ihe given sutn by the number opposite to ibe 
piven age, and under the given rate per tent, in Table 
111. and the quotient will sbew tlie unuuity. 
Examples. 

(1.) A person of 60 years of age wiabes lo lay out 
£ibi)0 m an annuity for his life, luterest at 5 pci cent; 
What annuity will it puichase^ 



OK LIFE ANNOrriES. 



, (2.) When ihe 3 per cent, consols sell for 773 I 
Bent, what aonuit; for life tbould be granted lo a persv 
jlged &8 for £6000 slock i 

(3.) A g;entleman aged 60, who receives id annuity oI 
£200 for life, wishes to exchange it for an annuity of tb< 
Mme sum to continue during the life of his wife, whoM 1 
||ge is 34, what sum ought be to give for the exchange' | 
calculating at 4 per cent. ? 

(4.) A person has an annuity of £)50 during the life 
Oi a gentlemnn aged 30, but being advanced in age, and 
Wanting money, he is willing to esehange it for an equi* 
i^atent annuity to continue during the life of a person 
igedSO; what annuity shoutJ be granted him? Interest 
^t 6 per cent. 

(6.) A person aged 30 is possessed of £80 a jear ia 
tiie gOTeromeat long annuities, which will terminate iu 
January 1660; this he is willing to relinquish for an 
Annuity during his life, to com me nee in January 1820; 
what annuity ought be to receive, reckoning interest at 
& per cent. ? 

PROBLEM VI. -I 

To find the present value of a given turn lo be recthtd 
at the death of a person of any age : or to find what sum 
wnut be paid annually by a person of any age, that his 
heirs may receive a given sum of money at hit death. 



Multiply the number in Tabic III. against the gtve& 
age, by Ihe interest of £l fur a year, and subtract the 
product from an unit; divide the remainder by the 
amount of £l for 1 year, the quotient multiplied by the 
given sum will give the value required. 

[To find the value in annual payments to the number 
in Table III, opposite to the given age add an unit, and 
divide the value found above by Ihia leeult, tKe- ojinticfiiL 
will be the answer. See TABLE W. ^ 



4 



4M: (W uni-Aiiinnrtm 




(1.) Whatongtit ft Mnon, aged 45, to pay dowu, tiut 
hh «Ml(trea umy recme £1000 mi his deatlt, or wbal lun 
ought he to pay annuallj for tdc enmc advantage, reck- 
Oi&^ fattereit at 4 per cent, r 

In .TaMa.nL if^iut AS, Mduiidu4 peruenL stands U-SK; 
thpti - j i^ y^^ -' yt xlOaOcietW-tiajaBS a 3^ tie nine « 



e-BS>63=£36 IG 



' 489-1 ia _ 

wilpayiamtt IM flnt Mhg pud Inmediiiletj, and tbe re 
i^ MMMI tbi tighmiagof everj nhMquent yetr. 

■ («.)' Wh»t ti the pttient value of £l000 to be re- 
telMtf an The dnth of a person aged GO, interest beioe 
reckoned at 3 per cent.*, and >vh»t uught tu be paid 
MmnHy to inaore the Hm» sum. 

(8.) What mm nnal be paid annually that the hciri 

oP » peTiOB aged 30, may reoetTc £1000 at (ik i| 

Mefconiig hilereit at S per centt ' ''^ 

PROBLEM VII. 
To jind what mm a person ought to receive, who itt 
intm-ed kit lift to a given amount, in order that he mgr 
. relinquUh hit claim. 

BULB. 
Multiply the aunaal payment which has been made 
since tiie ioauraace Gomuienced by the Tnloe of an afl^ 
nuity ou the life at its present agt^ from Table III. ; sub- 
tract (he product from the vahie of the iDsuraace of the 
given sum on- the life at its present uge, (Prob. VL) the 
remainder wilt be the answer. 

ExatRples. 
(t.) A person whose present age is 50 has been p^- 

* The rttci of inluraDcei Ibr Hvei, at all the dllTereot (Aoat t%- 
tabl]>hed in Untdon, are calculated fcum Ilia Nerlhamytoa Tables. 
««(«r4n>tinttiMti ^ia, al*eb™Mtri\eiirvx.\tteit,and theitneen 
jirabain/iuesofliTmg. SeeTabWVV. ^ 




ON LIFE ANNtJITIKB. 4Wl 

ffai-reS, or £21 Ibs. 10|rf. annually for the inau- 
^nce of £1000 at his dcntb, wishes to discontinue the 
k^T'O^ti ^"^ relinqnish the advautHgc which his heics 
Ipect : what ou^ht (he office to give as a compensation 
llr >D doing, reckoaiirg interest at 9 per cent. ? 

ne value of an Bnnuity on a Jife of 50 nt S percent, is lS-436. 
•Ucli multiplied by 121-793 produces atl'UlT748. 

The value uf IO(K, on a life of 50, by Table IV.* je 60'8fi6i 
HIM the value of £1000 is ^RuSeS; coaEequetitlr. 60e'6G— 
«-OI7T48=^31-fi4I35e=^337 ISs. lOd. Auswer. This solu- 
on ii on a supposition that the policy is cancelled im mediately aJXer 
M annual pa^meot becames d»e, if it be cancelled immediately bt- 
pK. t1ien91'79Siiiustbe multiplied bjlS-4SG-t-l::=13'43G, Bud the 
taswer-iriI11>e^'31.VB5— X3IS 173. 

(2.) A person aged 60 has been pacing £49588 or 
[jpiS tU. 9d. annually for the insurance of £-2000, as a 
nortioa for his duughter to be received at his death; 
^t stre, unexpectedly, has died before him, and in cou- 
Ifl^queiwe hu wishes to have the policy of insurance can- 
-celled, what ought the office to pay hiiu, reckoning in- 
terest at 3 per cent. ? 

-, (3.) A person aged 45 insured liis life for £1000 at 4 
per cent., consequently he lias been paying annually 
£36,82263, or £36 ICs. 5Jrf. (Prop. VI.) he is now 70 
years of age, reduced in his cireumstaDces, and has no 
heirs, what ought he to receive from the office for can- 
celling his policy ? ' ' ' \ t 1 



PROBLEM VIII. ;, J v^M 

Tojtndlkcvalueof an annuity on Me longest o/'two fiVei, 



From the sum of the values of an annuity oil each of 
the single lives, (Table III.) subtract the value of an 
annuity on the two joint lives; (Table V.) the remainder 
will be the value required. 



ON LIFB ANNUITIES. 



Examplei. 
(1.) What n the value of an annuity on the longatof I 
' two I'lTes aged 20 and 40, Julereat at 5 per cent.? 



Table IIL \ ^ 




Hence 'he Talueoron annuity on (he longcsl of liro IJTei, Uw oat 
to. >incl the otbi^r 40, wuiild be wnrth nrorly 16 yeu-i' puicbiH. 
That 19, sn aanuity uf £lOO waiiJd fae wotlh £1600. 

(•2.) What is the value of an annuity, on the longut 
of two lives, the one 10 and llie othur 15, interest at S 



per. 



iaU 



(3.) What 19 the value of an anuuily on the loil^tof 
two lives, the one SO and the other 70, interest at 5 pet 
cent.? 

(4.) What is the value of an annuity on the longett 
two lives, each 20, interest 5 per cent. ? 



ig«totl 



PROBLEM IX. 
I To find the value of an annuili/ on thret joint fiwi. 
L KULE I. 

^nd the value of an annuity oh the joint lives of the 
two elder (Table V.), and the age of a single life of the 
same value (Table III.); lastly, find the value of an 
annuity on (he Joint lives of ibe youngest, and that of 
the agajuBl found (Table V.) the result will be the 
ftfwwer. 

Examples. 
(1.) What is Ihe value of an annuity on three joint 
lives, aged 20, 30, and 40 ? Interest at 5 per cent. 



ii9>nr^^ 



ON LIFE ANNUITIES. 277 

ejniiil lives of 90 and 5+ (Table V.) U 8-916 iwarlj-. 
fan animitj of illOO 0[i tbree joint lives of 20, 30, 
^andM, would beBbouC£Bi;l 12s. 

(a.) What is the value of ao annuity on three joint 
I lives, aged 10, 20, and 30 ? 

(3.) Required the value of an annuity on three joint 
I lives, aged 10, DO, ami 60? 

PROBLEM X. a 

' To Jtnd the value of an anmtily on the longest oj thrtt m 
lU'fs. 

RULE. 

From the sum of the values of an annuity on all the 
■ingle lives, (Table III.) subtract the sum of the values 
of an annuity on each pair of joint Uvea, (Table V.) and 
io the ditierence add the value of an annuity on the three 
. joint lives (Prob. IX.] : the last sum will be the value 
required. 

Examples. 
(1.) What is the value of an annuity on the longest of 
three lives, aged 20, 30, and 40 ? Interest at 5 per cent. 

( Value of a life of so UflOT 

Table III. JValiie uf a lifu of SO 13-073 

(.Value of » life of 40 11-837 ■ 

SuBiofibc talues 38-916 

f Value of two Uvea nf 20 and 30 10-70T 

TablaT. 3 Value of Iwo lives of 30 and *0 8-937 

iValueoftnolivesofSOanddO 9-516 

Sum of the Taluei 30-330 

Thu IDEQ ^nbtracted from tlie preceding sum Uav« B'696 ,, 
Tbe value of an oniiuiij on three joint llvei, by 

Enample 1, Problom IX. is B-gl6 

Tbe value of (be longest of the lb fee live =16'91t 

Hence Ihevalue of the longest of the three lires ia about 17 years 
I purcfaaae. 

(2.) What is the value of an anuuily on the longest of 
' three lives, each aged 20 ? Iiileieat W & ^tx tea''.. 
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(8.) What 18 the value of an annvitj on the longest of I' 
three lives, aged 10, 20, and 30 ? Interest at 5 per ct^V 

PROBLEM XL 

2> fi^d the 9alue of am annmiy granted upam TBBEE 
lives, but to cease as soon as any two tfike lUfuJaidk 

• RULB. 

From the sum of the values of an annuity on each pair 
of joint lives (Table V.) subtract twice the value of an 
annuity on the three joint lives (Problem IX.) the re- 
mainder will be the value required. 

ExamflesL 

(I.) An annaity is purchased upon three lives aged tO, 
30, and 40, on this condition, that as soon as any two of 
the lives fieiil, the annuity shall cease, required its yaliie> 
interest at 5 per cent. 

£ Value of two livesi of W and SO. ...... . 10*707 

Table v. < Value of two liv«s of SO and 40 • 9*99' 

( Value of two lives of 30 and 40 9'$76 



Sum of the values.*.. 30*220 



The vahie of an annuitj on three joint iives (Prob. IX.) is 81816. 
Hence 30*220— (8-216 x2)=l3-788, the value or number of years 
purchase required. 

(2.) What is the value of an annuity upon three lires,. 
each' 20, to eease as soon as any two of the lives fail? 
Interest at 5 per cent. 

(3.) What is the value of an annuity upon three lives, 
aged 10, 20, and 30, interest at 5 per cent. ? The an- 
nuity to cease on the death of any two. 

PROBLEM XII. 

A person enjoys an annuity for his life, and has the right 
to nominate a successor at his decease, to find the value of 
the annuity on the succeeding life. 

RULE. 

Ik 

Affiltiply the value of an anuxuV^ ow\Jft«\v\^\\i^^%vis.- 
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ID by the rate of interest divided by 100, aad titbtract 
be iiroducl from an unit ; mulli])ty the remainder by the 
value of an annuity un the aiicceediog life : ttie product 
will be tbe present value required *. ■ 

Exampks, ■ 

(1.) A person aged 05 is in posaession of an annuity, ' 
•nd has the power of nominating a succesBor; if he no- 
minates his grandson, aged 10 years, what is the value of 
lh£ annuity lo tbe child 1 Interest at 5 per cent. 

ThCTalueof »naimoitjonaltfeaf fi5(Tallle III.) la I'STfi, and 
l_(7-376x-OS)^'£3eif. The value of an annuil^ on a ik of ]0 
(TfcWeUI.) i8l5'l39; hanea 15'139x-e3<;i=9'03U, in. ouoibtrof 
ixs purchase. 

(2.) An annuity is held on two joint lives ag«il 50 and 
D; on the extinction of either of them, l\ro other joint 
TVS, each 10 years old, are nominated as successors : 
the value of tbe annuity on the succeeding lives is re- 
quired, interest at 5 per cent. 

. (3.) An annuity is held on the longest of two lives, 
aged 50 and GO, with power, on the extinction of both 
these lives, to nominate two other livea, who are to en- 
joy the annuity so long as either of them is in existence ; 
hat is the value of the annuity on these succeeding 



I, livea? 



PROllLEM Xni. 



, To find the value of an annuity on a givea life for 
number of years. 



RCLK. 



Find the value of a life as many years older than the 
given life, aa are equal to the time for which the annuity 
is proposed (Table III.) Multiply (his value by the 
present worth of £l, payable at the end of tbe given time, 
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(Table VII.) and likewise b; the probabilitj' that the Hfc 
will contioue BO long (Prob. II.) Subtract the prodncl 
fn>m tlie present value of the given life (Table III.)i ^ 
the Temaiiidei mulljplied by the annuity nill give the 
answer. 

Examples. 
(t.) What is the value of an annuity of £100 for 14 
years, pravi<led a person aged 35 lives so long? Inteitsl 
5 per cent. 

The Tilne of a life or 33 + 14=49 (Table III.) H 10413 

The preKiit worth of £l due 14 jeara hence 

<TahlaVII.)» -30506TB 

The value of ■ life Qf33 (Table III.) ii ISiOS 

The probability tliat a life of 33 will cootinue 14 ycara (brTlble I 

and Problem lT.)ii J-—. Then 

IO-443X-50S0679 X ~---=3'86l7T, A lii-30!— 3-86t77=8-Gtl»3 



(2.) What is the value of an aiinuilyof £80 for SO 
years, provided a person aged 45 lives so long 1 Interest 
at 5 per cent. 



PROBLEiVI XrV. 

To _find the preient value of an annuity certain far a 
given term, eftrr the actinction of any given l^a pr 

Multiply the value of an annuity on (he given life or 
lives by the interest of £l for a year, subtract the pro- 
duct from an unit, and reserve the remainder. Find ihe 
present worth of an annuity certain for the given term, 
(page 232) which multiply by the reserved remainder 
already found, and the prfxluct will be the value required. 

Examples. 
(I.) A person A, or his heirs, are entitled tu an aa- 
Ijity for 21 years, \a comnwace *\.\.\\i> dttt-tJa of a 
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tteman aged 70, wIirE is the present value ol h.'s in- 
terest in tl>« aanuit;^, interest at 5 per cent. ? 

TTieTBlue of an aiirmily on a life ofJO (Table TTI.J is 6-(IS3, wliicli 
nnltiplied b^ -1)3, anil deducted trnm dm unic iFUvei ■e9»S3, the 
nnrved remaliider. The present wunh of ^1 ainiuity cortain «>r 
3Lye>n(pBge352)iEli'8'2ll5i theul£-a31]5x*<(l>8a5ccll'»6fB>rs' 
pnndjasa, the value of A.'s inlcreiil. 

(2.) A lease of an estate is ticlii upon two lives, a^d 
60 and 70, and after (lie decease of butti, lor -21 years 
certain ; what is the value of the lease, rcckaiiiiig inlcrest 
at 5 per cent. 7 

(3.) A lease of an estate is held upou three lives aged 
50, 60, and 70, and after their decease, for 31 jears cer- 
tain ; what is the vulue of the lease, interest at d per 
cent. 7 -m 

PROBLEM XV. fl 

To find the present vtilue of an estate, to be entered, upon 
at the extinction of aity gictn life or lives. 

RULE, 

Find the viijue of an annnilj' of £1, to continue for 
ever ■ (bj Prop. I. page 26y), and the laliie of an 
annuity on the given life or livta (Table III. or V.) The 
difference between these two values will be the answer, 
retguired. 

Examples, 
(1.) What is the value of a freehold estale to 
entered upon at the Heath of a persou uged 20, interest at 
S per cent. I 

Mrit l-i.0i=^20, the yaliie of the perpetuitj. and the Talne of 
a life of SO, (Tnble III.) h U007, hente SO— 1*-O07=5 993, the 
tbIqe required ; ■□ that Ibe estate ii worth about S yeati' puruhase. 

(2 ) What is the value of a freehold estate, to be 
entered upon ai the death of ti7/*fc of two persons, aged 
40 and A.i, interest at 5 per cent. 1 

(3.) What would be the value of a freehold estate, to 

I* Otfoca gWen number of ji^jra t»jT\iMte\^'\.V*V-''-'^'^ 

bV> » ^ 



fl 
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be entered upon at the death of both the persons men- 
tioned in the preceding example, interest at 6 per cent. ? 
(4.) A person aged 70 has the lease of a house for 80 
years, at a ground rent of £lO per annum, which he lets 
tor £60 a year, what must the present tenant pay down 
that he may hold the lease after the death of the pro- 
prietor, or what additional rent must he pay for the same 
advantage ? 
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Shewing (hi> Probabilities of the Duration of Human Life, 




according to tlic Observations made at Northampton, 
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Shewing tlie EKpectalions of Huaian Life al evcrf Afie, | 




deduced from iJie Observation 
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TABLE IV. ^H 

Shewing the Value of an tusurance of £lOO oi» *JI^P 
Life, payable in one payment, or io aooual Pa<rm«nt>, 
Interest at 3 per Cent, deduced from the Observations 
made at Nortkamplon—^.B. Thia Table is ailupt»1 
by all the InjuranceOOices in London. 
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3-225 
3 308 


65 

06 


72-901 
73-804 


T837 

8-204 




30 


53-180 




40 


53-841 i 3-306 


07 


74-713 


8004 
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TABLE V. ^H 


Sbeviing the Value of an Annuity during the joint Contf^^H 


nuance of two Lives, deduced from the Observations 




made at NorlhamptOK, reckoning Ittierett a.i& per Ceut. 




A(«.. 


V,1P.. 


Ag«. 


V.1«. 


Ae". 


V.1u<. 


Atfs, 


V.lBt 




5—5 


11-984 


15— 55 


8-403 




5-449 


55-65 


5-671 




5—10 


19'315 


15—60 


7-622 


30—75 


4-365 


^5—70 


4-893 






5— IS 


f 1-954 


15—65 


6705 


30—811 


3-990 


55—75 


4 006 






5— ao 


11-S61 


15—70 


5-631 


33—35 


9-6B0 


55—80 


3-076 






5~35 


11-asi 


15—75 


4-195 


35^0 


9-331 


60—60 


5-838 






a— 30 


1O-H60 


I5-B0 


3-378 


35—45 


8-921 


no— 65 


5-378 






5—35 


lo-sn 


20— HO 


11-2.1* 


35—50 


8-415 


60—70 


4-680 






5—40 


lO-lOE 


K0-^S5 


10-983 


35—55 


7-849 


60—76 


3B6S 






5—45 


9-511 


M)— 30 


10-707 


35—60 


7-174 


50—80 


2-999 






s_so 


a-941 


aO— 35 


10-36S 


35-65 


6-360 


65—65 


4-960 






5— 55 


8-256 


20—40 


9-937 


35—70 


5-882 


65-70 


4-373 






5— SO 


r466 


10-45 


9-448 


35-75 


4-327 


65—75 


3-685 






5—65 


fi-545 


ao— 50 


8-861 


35-80 


3-268 


S.5-B0 


9-873 






5—70 


5-172 


ao-^s 


8-216 


40-40 


9-016 


ro— 70 


3 930 


^H 




5—75 


VSG^ 


ao— <io 


7-463 


4t>— 45 


3-643 


70— 75 


3-347 






5-80 


3-236 


so— *5 


6-576 


40—50 


8.171 


70—80 


i-67i 






lU— 10 


18-665 


■la-no 


5 -532 


40— 5b 


7-654 


75.^75 


2-917 






10—15 


ia-302 


S0~75 


4-424 


40-60 


7-015 


T3-8( 


2 381 






10— SO 


ll-OOfi 


30-80 


3-325 


40-65 


6-240 


SO— 90 


2-oia 






10— S5 


U-6i7 


25-25 


10-764 


40-70 


5-^96 


83—85 


1-258 






10-30 


U-304 


25—30 


10-499 


40-75 


4-273 


90—90 


■9n9 


^^H 




10—35 


10'916 


25— S5 


10-175 


40— BO 


3-336 








10— « 


10-44S 


35^0 


9-771 


45-45 


8-313 






10— 45 


9-9O0 


25-— 15 


9-301 


45— SO 


7-891 


16—26 11-193 






10-JO 


9-360 


S5— 50 


8-739 


45— 5j 




18—28 10-9J3 






ID— 55 


8-560 


S5— .W 


8-116 


■15—60 


6-822 


«2— 32 10-4M 






10— fiO 


7-750 


35—60 


7-3B3 


45-6 


6-094 


2V-34 10-SU 






10—65 


6-B03 


25—65 


6-515 


45-70 


5-195 


36—36 10-0* 


:^H 




10—70 


5-700 


25—70 


5-489 


45— 7S 


4-206 


38-38 9-8t 


'j^M 




10—15 


4-5SS 


25-75 


4-396 


45—8 


3-197 


32—43 9-3«i 






10—80 


3-393 


25—80 


3-308 


50—5 


7-522 


31—44 9-0i{ 






13-15 


lJ-960 


30—30 


10-255 


50—5 


7-093 


36—46 8-7« 






15—20 


11-535 


30—35 


9-954 


50—6 


6-568 


39—46 4-4«l4l^^ 




15— «5 


11-334 


30—40 


9-57 


50—6 


5-897 


42-52 7-87^^H 




15—30 


11-02 


30-45 


9-13 


50—7 


5-054 


44—54 7-56»^^M 




15—35 


10-655 


SO— 50 


8-39 


50—7 


4-112 


46—56 7-2tn ^H 




15-40 


10-ao 


SO— 55 


7-93 


50— 8{ 


S-140 


48—58 6-915 


|15— 4S 


9-f,9 


30—60 


7-39ai|55— 5 


6-785 


52—62 6-232 


|l5-5<1 


9-07 


30-65 


6-4+7|55— 6 


6-273 


54-6*1 5-B60 


m 



1 


^^^^^V ( 2S8 ^^^^ 




TABLE Vr. 




Shewing the Value of an Insurance o) jflOO on tufo joiiil 




Lives, payable in one Pajnienl, or in antiual PajmenU, 




, Inlerest at 3 pet Cenl. deduced from the Observations 




made at Norlhamploa.—S.li. This Table is adopted 




bj' all the Insurance Offices m London. 














1 

1 


«E». 


pZtV 


ITflulDm 


Ab»1. 


p.™t,n.|i4^r™ 


JO— 10 


49-438 


3-855 


25—55 


69-461 


6-685 






10—15 


51-171 


S-OS.I 


34—60 


7S'3*3 


7-619 








10— JO 


52-958 


S-fi79 


25—65 


75-621 


9-033 








10— as 


54-319 


3-463 


30— SO 


60-418 


4-446 








10—30 


55-873 


3-68B 


30—35 


61-754 


4-703 








10— 3S 


57-693 


3-973 


30—40 


63-392 


5-044 








to— *0 


59-838 


4-339 


30—45 


65-271 


5-+74 








10—49 


Be-*05 


4-7S4 


30— SO 


67*95 


6-048 








10— SO 


64-910 


5-390 


30-55 


69-915 


6-769 








10— ii 


6T80I 


6-133 


30—60 


7S-6B5 


7-731 








10—60 


71-OIB 


7135 


30—65 


75-866 


9-136 








10-65 


74-606 


8-557 


35-35 


62-944 


4-947 








15—15 


53-731 


3-B49 


35—40 


64-438 


5-975 








15— SO 


54-383 


3-473 


35-^k5 


66-1*9 


5-693 








IS— S* 


55641 


3-653 


35—50 


6B-ai7 


6-^6« 








15—30 


57-083 


3-U74 


35—55 


70-492 


6-958 








15—35 


5B-7B3 


4-154 


35—60 


73-125 


T-9S5 








IS— 40 


60-799 


■1-517 


35—65 


76-181 


9-316 








15—45 


63047 


4-969 


40— 40 


65-736 


5-S8B 








16-50 


65-634 


5-563 


40—45 


67-274 


5-988 








15— iS 




6>303 


4(>— 50 


69-154 


6-530 






( 


15-60 


71'4B5 


7-3oa 


40—55 


71-250 


7-ai8 








15—65 


74-960 


8-719 


40—60 


73713 


8-168 








30—80 


55-9S3 


3'695 


40—65 


76-613 


9-541 








30—95 






45-45 


68-611 


6-367 








aO— 30 


,58-390 


4-0B7 


45—50 7o-a78 


6-887 








SO— 35 


59-968 


4-363 


45-55 


71164 


7-551 








20—40 


61-856 


4-723 


45—60 


74-424 


8-476 








80—45 


63-979 


6-173 


45—65 


77-134 


9-835 








!0_50 


65-438 


5-766 


50—50 


71-705 


1-381 








W— 53 


69-077 


6-506 


50=55 


73-344 










Ko-60 


ra-049 


7-508 


50—60 


75-357 


8-907 








90—65 


75-406 


8-930 


50—65 


74-713 


10-836 








as -25 


58-106 


4-040 


55—55 


8-606 








1(5-30 


59-33a 


4-248 


55-60 


76-44S 


B-45I 








25-35 


60-786 


4-515 


55-65 


78-637 


10-7S1 








35—40 


6S-559 


4-857 


6G_60 77-B46 


10-835 






25—45 

t3—ln 


64-5n 

c-6-ys3 


5-308 \\ 60— F,i \ I'i-l.^ \ \V-\!A 


i 


Il_ 


k 
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TABLE VII. 
iwinB IheprBBent Value of ^1, lobe re 





Nu 


mberotYe 




dLng 40. 








«p.-«,.,. 




iJi per ««»t. 




3 
3 
4 
5 
6 
1 
8 
9 
10 


■8708738 
■9435959 
■9151417 
■8894870 

■SGtaoaa 


.906 [a36 
.9335107 
.9019487 
.8714423 
.8419732 


.9615385 
.9243562 
.8889964 
.3348042 
.8219271 


.9569378 
.9157399 
.8762966 
■8385613 
.8084511 


.9523809 
.9070295 
.8638376 
.8327025 
.7835262 


■B374843 
■8130915 
7894092 
■7064167 
■74409:i9 


.8135006 
.7859910 
.7594116 
.7337310 
.7089 1B8 


.79»3145 
.7539 178 
.7306902 
.7025867 
.6755642 


.7678957 
.7348285 
.7031851 
.6729044 
.6439377 


.746*154 
.7106813 
.6768394 
.6446089 
.6139133 


11 
U 
13 
14 
15 


■Tt2i-it3 
■7013799 
■6B03513 
■B61117S 
■6418619 


.6849457 
.6617833 
.6391041 
.6177818 
.5968906 


.6495809 
.6245971 
.6005741 
.5774751 
.5552645 


.6161988 
.5896639 
.5642716 
.5399729 
.5167204 


.5846793 
.5568374 
.5303214 
J050fl79 
.4810171 


IB 
17 
IS 
19 
20 


.6131669 
.60501 C4 
.5873946 
.5702880 
.553675a 


.5767059 
.557S038 
.5383611 
Ja01557 
.5025659 


.5339082 
.5133733 

.4936481 
.4746424 
.4.566870 


.4944693 
.4731764 
.4528004 
.4433018 
.4146+29 


.4581115 
.4362967 
.4155207 
.3957340 
.3768895 


ai 

48 
*S 
84 
85 

36 
27 

S9 
30 

33 
S3 

34 
S5 


.5375493 
.52189ES 
.50B6917 
.4919337 
.4770056 


.4691506 
.4532856 
.4379571 
.4Si3U70 


.4219554 
.4057263 
.3901915 
.3751168 


.3967874 
.3797009 
.3633501 
.3477035 
.3327306 


.3589424 
.3418490 
J255713 
JS 100679. 
.2953028 


.4636917 
.450189! 
,4370768 
.4*43464 
.4119BeH 


.4088378 
.3950123 
.3816543 
.3607482 
.3562784 


.3468166 
,3334775 
.3206514 
.3083187 


.318*0*5 
,3046914 
.9915707 
.2790150 

.2670000 


.28ia4<)7 
.3678483 
.2550930 
.9429463 
.2313775 


.3999071 
J8S3370 
-8770263 
.3660449 
.3553834 


.3449301 
.3325897 
.3213427 
.3104761 
.2999765 


.2964603 
.2850579 
.2740943 
.2635521 
.2534155 


.*i550a4 
.2444999 
.2339712 
.2238959 
.2I42.'>44 


■2205595 
■2098662 

■1998726 
■ltK13548 
■1812903 


56 
S7 
■ 3« 
39 
40 


.43503S4 
.33198^9 

.3252*62 
.3157536 
.3065566 


.2898327 
.2800316 
.2705619 
.2614125 

.■^5«7as 


.2436687 
.2342969 
,2352854 
.2166206 
.2082890 


.1961992 
.187750.1 
.1796655 
.1719287 


.1726574 
.1644356 

.1^66054 
.1491479 
.MS0457 



Nute. Thuie who wish for fuiilier infbrmalioii on Li 
may coniult Ibe works of Mr. Dc Moivce, Mr. Simfnon, 
JJr. Pl^l, Mr. Eneraeii, Mr. Morgon, Baion Uilerct •, w 
'CibApnuitia and A uil ranees, by Mt. Bailij,\n «os 
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ON RATIOS. 

1. Ratio is the relation which ooe quantity bears to 
aoother of the same kind, with respect to magnitude; 
and the comparison is made by considering how oto 
the one is contained in the other, or how often tie one 
contains the other. 

Thus the ratio of A to b is expressed by ^, and the ra« 

tio of B to A by-— 9 the former of these qaaotUieSy or the 

numerator, i& called the antecedent, and the latter, or 
the denominator, is called the consequent of the ratio. 

2. When the antecedent is equal to the conseqaeuti 

viz. if-sxl, it is called a ratio of equality if •» be 

B B 

greater than 1, we call it a ratio of greater inequality; 

and if- be less than 1, it is called a ratio of less in- 
B ' 

equality. 

9. The antecedent and consequent are ealled the terms 

of the ratio, and the quotient of the two terms is called 

the index, or exponent of the ratio. 

Thus, if — =:m, then m is called the exponent of the 

ratio of a to b. 

4* Compound ratio is made up of two or more ratios, 

by multiplying their terms and exponents together. 

-^A jC X. A c AC , , 

If — arm, and- =n, then -X -=»in= — , so that the 

ratio of AC to bd, is said to be compounded of the ratios 
of A to B, and c to d. 

5. If a ratio be compounded of two equal ratios, it is 
called a duplicate ratio ; if of three equal ratios, it is 
called a triplicate ratio, &c. 

A C AC 

Thus, if -=m, — =5m, then, — =»»*, hence the ratio 

B D BD 

of AC to BD is duplicate of the ratio pf A to b, or of cto D. 

A C £ ACE 

Andif— s=l», -ssrm, -esm,\\\^^» ^m^^ hence the 

B D ¥ '^^'s 



frART 11.] 



. IJ the terms of a ratio be prime to each other, no 
other guantilies can bejound in the same ratio, but what 
ihalt be some Multiple * thtrcof. 

Let — =m, and ~ = m, where A and & are prime to 
B ' D *^ 

each other, I sa^ c shall be a multiple of A, and Da mul- 
tiple of B. For - = -, multiply by d, theu c = — ; 

now it is eviiieut, if b measures da, it must measure D 
alone, because a is prime to D -, conseiiuenlly d is some 
multiple of b, tlierelorc c i^ some multiple of A. 

7. Cor. 1 . Thu like mnltipUs, or the like parts of the 
ttnasofa ratio, have the aameratio as the term thetnselvrs. 

8j ^or. 2. Numbers llini are prime to each other, are 
the least of all numbers in the same ratio. 

S. Having the terms of a ratio given in large num- 
bera that are prime to each other, tojind a ratio, nearly 
equivalent, whose terms are expressed bt/ smaller numbers. 

This is performed by teduoiog the terras of the given 
ratio iitto a series, of what are called continued fractions. 

Thus, letthegiven ratio beexpressed by-; aud let a be 

contHiiicd in b, c times, with a remuinder '')H'^ 

d ; again let cl be contained in a, e times, "T^^ 
with B remainder/, and so on, we shall „' 
have- j)d([ 



do +\f '0/(i 

fg +\h — 

hi +\k, ac. *)';(/ 



I 



fjgig ft SI, mi a J ii B multiple of t. 
[ Cc2 



2f;2 ON RATIOS. 

Hence - = =c+-, but<cr<?e4-r. 

a a a . 

^ if 1 
Thefefbre-=:c+ J— ,— c+ ^, butd=:/^+A. 

Therefore - = c+ ^=:c+ —1-—, but / =rW+k, 



Therefore --zzc -I =c4- 



«+ r— «+ 



g4 - .... ^4 



M+fc . . fc 

Viz. -=:e+— . 1 

^ i 4- &c. Then coHecting the terms of 
this.seriet one after another, beginning at c, we continually approxi- 
mate towards the ratio of — i and this approximatioo is alternately 

a 

less, and greater than the true ratio. 

c , 1 ce+1 

The first value is c, or — , thes€Condc+— z:— ^, 

e e e 



The third c+— ,1 ,1 , g cge+c-^g 



^ 



€2ifi±i, +i. The fourth c+i._,l , 

% C 1^ + 1 



+1 



^f gXce + l + « ^ . » . +ff± 

V ge ' +Ty + r* + c 

Hence we deduce tlie following general rule. 

1. Divide tbe gteatet texm 'Vi'^ ^Xi^\^^^^ ^w^^^^^x^v 



PART 11.] OM RATIOS. ^^H 

visor by the lemaiuder, &c. as in Prop. I, page 65, Vul- 
var FractioDs, Then, if the aiitececlent be greatei than 
the consequent, the lirat quotient divided by 1, gives the 
first ratio ; if less, an unit divided by the first quotient, 
will express the first ratio. 

2. Multiply the terras of the first ratio hy the aecond 
quotient, and add an unit to the numerator, or denomi- 
nator, according as the antecedent of the original terms 
is greater or less than its consequent, and you will have 
the second ratio. 

a. Then, in general, multiply the terras of the rdtio 
last found by the next succeeding quotient, and to Ihe 
two products add the corresponding terms of the pre. 
ceding ratio, and you will have the next succeeding ra- 
tio, &c. 

Example. Let it be required to find a series of ra. 
tios in less numbers, constantly approaching to the ratio 
of 314159 to 100000, which is nearly the ratio of the 
circumference of a circle to its diameter. 



100000)3 HI 59(3z:r. 

i;=Uli9.)H)000(l(7=;c 




I 



Exantple 2. Let it be required to find a. s«vm, sst 
ratios in Jess numbers, conaiaulV^ a^'^toii.'i\w% '^'4^^"" 



9M 



ON PBOFOVriOK. 



nlio of TOSMaieaa to lOOOOOOOOOO, which is nearly 
the nlio of the area of a circle to the square of its di»- 
^ter. 

7859981633)10000000000(1 

SU6018367(7B5396168S(3 



1415936558)814601 8367)1 



'730091835}1415986638( 1 



730091885 



685834697)730091 835(1 



4 W57 138)685834697( 15 



1 ■■«» firtt ratio. 

-1 



iceoad tatio. 



1X3 3 

1X3+^"^ 

3x1 +1 4 t._j X- 

— --- ; ^— =— third ratio. 

4x1' +1 5 

4X1 +3 7 - - . 

; ^ — == fourth ratio. 

5 + 1' +4 9 



20977627)44857138(8 
2301884^ fte. 



7X1. +iJ^^s^«^^, 



11X15 + 7 17e 

14x15' + 9~279 

172+2 + 11 355 

119x2' +14*"458 



sixth ratio. 



seventh ratio- 



ON PROPORTION. 

10. Proportion is the equality of ratios. 

A C 

Thus, if -^=sm, and — s= n ; then, if m be equal to fi| 

the ratios are equal ; that is, a has the same ratio to b, 
which c has to D, and the four quantities are said to be 

proportional ; viz. A : B : : c : D, or — = -. 

If m be greater than n, then A has to b a greater ra- 
tio than c has to D, and the four quantities are not pro- 
portional. 

If m be less than iii then a has to b a less ratio than 
c bua to Df and the four c\u«iul\^^^«kx^TLQ\.\)iXQ.>^^x<x<5j«^* 



PART II,] ON PROPORTION. MH 

If m and n are each eqiml to an tiuil, thon the ratios 
of A to B, and c to d, are ratios of equality. 

11. If four quantities be proportional, the rectangle, 
or product of the exlremes, will be equal to the rectangle, 
or product oj the tneaits. 

For, if A : B : : c : d, tlien - =- by thn definition. 
The fractions — and - reduced to a common denomi- 

B D 

Dator will be — and — , but when two equal fractions 
BD BD * 

have the Eamc denominator, iheir numerators are equal, 
therefore ad=bc ; A and D being the extremes, and B 
and c means. 

12. If the product of two quantities be equal to the 
product of two others, the four quantities may he turned 
into a proportion, by making the terms of one product 
the means, and the terms of the other the rxiremts. 

Thus, if AD=BC, divide each by BD, then — = — 
•' BD BD 

A C 
VIZ. - = - , or A : B : : c : D. 

B D 

13. Jf four quantities be proportional, they shall also 
be proportional when taken inversely, viz. if A : S : : c : 

D, then B : A : : D : c. For AD=BC, mult, by ^, iheti 



14. If four quantities he proportional, they shall also 
be proportional when taken alternately, viz. if a t B : : C 

: D.tben A : C : : B : D. For, — ^ -, mult, by — ■ then 
B D ■' c 

BA BC A B , 

— «= — ,or — = -, hence, ALTERS A«^Q»ii.-.tv.^ •'.^. 



no OH PROPORTION. 

IB. t¥hm fnar quMtiiie$ mre prap&rtimuU^ the firttf 
iogiiher with tke geamd^ i$ (0 the teamd t in the ihM 
together with the/ourth^ is to the fourth. 

Thus, if A : B : : c : D. then 
COMPONENDO, A-f B : B : : c + B : i>. 
For ADasBC (article 11) add d b to each. 

Then ad -h DB=BC-f db ; or a+b x DB;sc-f d x'b, there- 
fore (art. 12.) A+B : b :: c + D : d. 

IG. If four quantities be froportumal^ the difference 
between the first and second^ is to the ucond as the dif' 
Jerence between the third and fourth, is to the fourth, 

Thus» if A : B : : c : D, then 
DiviDENDO, A— B : B :: c— D : D. 
For adbsBC (art. 11) tak e db from each, 

then AD— dbssBC^db; or a— bxd=sc-*dxb, there- 
fore (art. 12.) A— b : b :: c— D : d. 

17. Ufow pumtities be proportional $ the firsts is to 
the differenee between the first and seeond, as the thiri, 
ietv the dffferenee between the third and fourth, 

ThiiSf if A : B : : c : D, then 
CONVERTENDO, A : A— B :: c : c— D. 



For 

B 


-B 


C — D 
D 


16. 


and 


B 

a" 


D 


art. Idtb. 


Hence, - 


A— 
B 


BBC 


— D 
D 


D 


or 


a— 


B c— D . 


A 


- c ' 


that is, 


A- 


"B • A 


C- 


-D : 


c, 


and 


INVERTBNDO, 




A 


: A— B : 


: c 


: c- 


-0. 




. 



A : A— B : : c : c— o. 

18. If several quantities be proportional, as one of the 
antecedents is to its consequent ; so is the sum of all the 
antecedents, to the sum of all the consequents. 

Thus, if A : B : : c : D : : E : F : : G : H, &c. 
Then a : b :: A-fc+E+G : B + D-fF+H. 

jn A A C E G 

ror, -=-=:-,=^=:^ hence ab=ba, ad=bc, 

B B D F H - 

aF=be, ah=bg, therefore AB-f AD-f AF-f AH=BA + 
f C-f BE+BG, or AXB-t-D-f F-i-HssBXA-feC-f E + G; 

by art 12, A : B : : a+c+^+q x :%W>-V^4t^. 



fll.] 



ON PROPORTION. 



19. Cor, At any antecedent is to to its eonsegveut, so 
it any other antecedent to its consequent, 

20. I/Jour quantities be proportional, and if anij an' 
tecedent and its consequent, or the two antecedents and 
their consequents, be both multiplied or both divided by 
the lame quantity, the four quantities wilt sliU be pro- 
portional, 

Thua, if A : B : : c : n 
Then ffiA : me ; ; c : n 



I 



For in each case, - 



21 > If there bt four proportional qnanlities in one 
rank, and four more in another ; or if there be several 
such ranks j the products of the conespondent terms will 
be proportional. 



Thu! 



if A 



Tben ae 
Or, AEi : 



DHM, &C. 

Hence — = - 



22, Cor. The like powers, or the like roott, of pro- 
portional quantities, are proportional. 



Thus, if A 



D, then 



A" : E"i :: C™ : D™; or. A"' : b™ : : C" : D" 
This is obvious, by supposing A, B, and i, equal to each 
other ; aUo b, f, k. 

23. If there be any number of quantities in one rank, 
and an equal number of quantities in another vo.ti.h,-, ut 
constituted that theJiTst is to tlie second ivtHeJlTrtTW 
as thejirsl is to the second in the secowd TaivV -. «f 



M6 



ON PBOFOSTION. 



Mtcamd is to ike third in thejint remk, a$ the secmd is to 
the third in the su^md rank^ 8fe. ; then shall the first be 
to the last in the first rank, as the first is to the last in 
the second rank. And any four of these quas^tOieSf in the 
form of a square, or parallelogram, shaltbe prapartUmsL 
The same is general, let the number of ranks be ever so 
many. 



Thus, if A 

F 

L 



B 
O 
M 



C 
H 

N 



D 

I 

O 



E 

K 
P 



Q : R : s : T : V 
Then, ex ^quo ordiNata, a : E 
or A : E : : Q : v. For, 



■ • 









• ■ 



K, 






ABCD 
ABCD 



C 
D 
BCBE 
FOHI 



• • 



B 
C 
D 

E : 
FGHI 



■ • 






F 
O 
H 
I 



G 
H 
I 



or— -=— , 



Hence, art. 21 ; 
GHiK. CoBseq, 

F ; Kyiind soon 






or, A : B 

BBCD KGUI^ B K 

for any other two ranks. 

From this demonstration it follows, that the ratio of 
A to E, is compounded of the ratios of a to B, B to c, 
c to D, and d to E. 

24. If there be any number of quantities in one rank, 
and an equal number of quantities in another rank; so 
constituted that the first is to the second in the first rank, 
as fhe last but one in the second rank is to the last ; and 
the second of the first rank is to the third, as the last but 
two in the second rank is to the last but one, Sfo. ; then 
shall the first be to the last in the first rank, as the first 
is to the last m the second rank. 

Thus, if A • B • c • D • E be the first rank. 

And F • G • H • I • K the second rank. 

Then ex ^quo perturbata, a : b :: f 



K. 



For, 



A 

b 



B 

c 

D 









I 
H 



K 

I 

H 



£ : : F : G by the proposition, 
Hence, by compouudin^ iVve\Aim%^%\Ti^\v.*^^. 






PART 11.] ON NUMBERS, ODO AND EVEK. 



ON NUMBERS, ODD AND EVEN. 



1 



25. IJ any numbtr of even numbers be added together, 
the mm will be an even number. 

For, let 2A, 2b, 2c, &c. be even numbers. Tlien will 
2A-f2B+2c, &c. be tiieir sum. But lliia sumcan be di- 
vided by 2, therefore it is an even number, Defin. 7, p. 2. 

2a. If an}) even number of odd numbers be added to- 
gether, thf- mm will be an even number. 

For. let2A+l, 2b+1,2c + 1, 2D + 1, &c. represent 
the odd numbers, then 2a -|-2b-|-2c42d is an even num- 
ber, and 1-t-l+l + l is also an even number, that is, an 
even number of units n an even number ; it in therefore 
obvious that the whole is even. 

27. If an odd number of odd numbers be added to. 
gether, Ike sum will be an odd number. 

This is evident from above, for 2A+l;4-aB+l;-|. 2c-t- 
1=3a+2d-|-2c+3, an ndduumber. 

28. If an even number be taken from an even number, 
the remainder will be even, 

Ftir, since 2a aud 2d arc even numbers, if a be greater 
tbaa B; 2A-r-2B, bein^ divisible by 2, is an even number. 

20. If an odd number be taken from an odd number, 
the remainder will be even. 

Let 2A-I-1 and 2B + 1 be odd numbers, where a is 
greater than ii ; 2a+1 — 2b-|-1=2a— 2b an even num- 
ber. 

30. J/ an even number be taken from an odd number, 
or an odd number from an even one, the ramainder will 
be odd. 

Let 2a, 2b, be two even numbers, and 2c+l, 2ii-|-l, 
two odd numbers, where c is greater than a, and a 
greater than d. Then 2c -H 1— 2a and 2b-2b+1 are 
evidently odd numbers. 

31. If an odd number be mulliplicd by an odd number, 
the product will be odd. 

Let 2a-|-1 and 2B-i-l be any two odd numhets^ tb'is 
product 4AB-f2B-f 2a +118 e\\Aew\\^ aa o^\ wag^agKa*., ^ 



ON SQUARE AND CUBE NUMBERS. 

Cor. The quutimt of an odd number by an odd »««- 
btr, it an odd number. 

32. IJ an even number be multiplied by any nunfcr 
wkatrntr, the product will be even. 

Let 2a and 2b be any even numbers, aiid 2c+l U 
odd uuniber, 2ax2uk:4aii an even number, also Si.X 
2c+l and 2BX2C + 1 are eveu numbers. 

Cor. If an even aumbei- contain an odd number a cer- 
tain number of times, the quotient will be an even number. 
Hence alio an even number cannot be contained i 
number of limes in an odd number. 

Olhcr particular properties of numbers are 
ptge C, 10, 16, 06, 70, lOd, lUG, 200, 202, &C. 



n number. 



I ON SQUARE AND CUBE NUMBERS. &c. 

. 7Xe sum of any number of termi of the »eru$ of 
odd numbers, 1. a. 5. 1. 0. 11. ifc. is equal to the iquare 
of that number. 

1 • 2 ■ 3 ■ 4 • 5 ■ 6 number of terms. 

1 - U - 6 ' 7 ' U * 11, &c. series of odd numbers. 
Then l+3=2»; 1+3+6=3'; 1+3+5+7=4*; and 
so on as far as you please. 

34. If to the sum of any number of terms ofths series 
of squares 1. 4.9. 16. 25. 36. 49. ifc. you add thesguari 
of half the snm of the same number of terras, and increase 
that sum by an unit, the last sum will always be a square 
number. 




Hence may be found as many square whole numbers 
as ^oB please, whose sum a^iaW uwwtwiVi'j W» 
number. 



PART II.]. ON SQUARE AND CUBB NDHBBRS. 3M| 

3a. In a series of iquares proceeding front an unit, the 
ucond differences will be equal to each other ; in cubes 
the third differences ; tn biquadralea the fourth dif- 
Jiremces, ^c. 
Thus, I • 4 ■ ■ 16 ■ 25 ■ 36, &c. series of squares. 

3 • 5 • 7 ■ 9 ■ ll.&c.lJi/orderofdifferences. 
3- 2- 2- 3, &c.2(/nrder of differences. 
: And, 1 ■ 8 • 37 ■ 64 ■ 135 ' 2 16, &c. series of cubes. 
I 7 • 18 ■ 37 • 61 • 91, &c. 1st order of diff. 

12 ■ 18 • 24* 30, &c, 2d order of diff. . 
6 ■ 6 ■ 6, &c. 3d order of diff. 
In the same niaatier the fourth order of differencea in 
the series of biquadrates, 1 . 10 . 81 . 256 . 625 , 1296, 
&c. will be 24. These orders of differences are ob- 
tained, by subtracting the first lerm from the se[:uud, the 
second from the third, the third from the fourth, &c, in 
the Heries; and in each of the orders of differences. 

36. If a be the first term of any. series, d' the first term 
of the first order of differences ; d" the first term of the 
second order of differences ; d'" the first term of the third 
order of differences : rf" thefirst lerm of the fourth order 
of differences, Sfc. The last or wth term will be 



»+V''+"-= 


-X 


■^^■■-^^x= 


^."^-x^'sa 


„_J n_3 7.-4 
« ** 3 ^ 4 


&c. 


And the sura of 


tBrm. »ill besa+nx 




i- 


+ nx^X^ 


x^r + .xt^x 


H — a n — 3 n— 4 








—-K—X—^'" 


&c. 


See Mr. Bmers 




piigeieit>amll3ih. 


Anj- 


lerm of a plven seriei, or Uie <u>ii of uiy 


number of in lerms. 




je occurately dele 


mined, when any of Hie 


ordoTB of differences b 


ecom 


eat lajte^uallue 
Examples. 


ch other. 


1. Required the 30th term of the 


series 1 - 4 ■ 8 ■ 13 


- 19 ■ 26 • 34, &c 








1 ■ 4 • 8 ■ 13 ■ 


19 


26 ■ 84 &c. 


series. jJ 


.3 • 4 • G ■ 


6 


-7-8 *c. 


1st order of diff.ifl 


1 ' 1 ■ 




1 • 1 &c.'idQ\Awo^«iia,'? 


k 




Dd 


1 



m 



ON SQUARE AND CtTBB NtlMBBRS. 

Cor, Tht quotient of an odd number bi/ an odd 
btr, it an odd number. 

32. If an even number be multiplied by any nunhr' 
tehatevfr, the product will be even, ' 

Let 2a and 2b be any even numbers, aiiH 2c+l an 
odd uuQiber, 2ax2b=4ab an even number, aUo2iX 
2C-J-1 and 2Bx2c-{-lare even numbers. 

Cov. If an even number contain an odd number a tff- 
lain number of timet, the quotient will be an even namber. 
Henceaho an even number cannot be contained an ttad 
number of times in an oddnumber. 

Otbcr particular properties of numbers are giveu tk- 
page C, lU, Xb, GQ, 70, 105, 100, 200, 202, &c. 

ON SQUARE AND CUBE NUMBERS. &c 

33. The sum of any number of terms of the stria 
odd numbers, 1. 3. 6. 7- 0. 11. ifc. is equal to the iqiuiti 
of that number, 

1 ' 2 ■ 3 ' 4 * 5 ■ 6 number of terms. 
1 ■ 3 • 5 ■ 7 * 9 ■ ll,&c. series of odd numben. 
Tbeu 1+3=2'; 1+3 + 5=3'; l+3+&+7=4*: and 
so oil as far as you please. 

34. Iftolkesum of any number of terms of tlu stria 
of squares 1. 4. 9. 16. 25. 36. 49. S^e. you add the sqvart 
of half ike sum of the samenumberof terms, andinereOlt 
that sum by an unit, the last sum will always be a squart 
number. 



+ 1 =1 4 1 +9 +]fi J-WS^I 




Hence may be 
pleaae, .v* 



s yon plei 



tT ILj 





T"^ z 
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V-II M *C-»T 






riMToTiu 



+«-i-*-r'-r^-*' 



4** 



Jtaf inacf a 






:zi. 



thcMditcnior the scnes 1 - 4 * d * l*"^ 



k .1 



, * 34 &-C. series. 

7 • 8 AC. lit oniti <^ ** 

Dd 



I 

^^^P 1+57 + 171=3X9 a«u,tT. 

I S. Required the sum of a thousand terms of the u 

ofsquBres 1* , S' . 3* . 4* . S* &c. 
. 16 . S5 . 36 &c. series. 
S . 6 . 7 . 9 . 11 Sicfirst order of diff. 
2.2.2.2 &c. $econd order of diff, 

l« f=i, iTecU, <^I, Kiid n=1000. 



OM SQDABR AND CUBE NDHBERS. 
H*n cf k3, d'Wl, K=l, ud «=2a 




cub< 



(«oox.) +{.ooox^x3) + (.ooox^-^xl2^x 
,>.,aoo+(l^x^x5) + (i^x^xf}- 



. e , Q7 . 64 . 126 . 216 &c. series. 

18 . 37 . 61 . 81 &c. first order of diff, 

12 . IB . 24 . aO&CKCORf/ordBrofdiff. 

6 . 6 . 6 &c. t/urd order of diff. 

d-M^l, d"=lB, d'-=6, o=l, »nd n=90. 
Tb.r..« + f-X^d)+(«X^x"-=2j.-)+C-x^X=^ 



-=se+ 1330+ 1S680+«907U= 

44100 answer. 

37 . The sum of any two t^uare numberi whatevtr ; Ifaff 
ttlffienttce, and ttoice the product of their rooli; win etfmt 
the ilmt tUtt of a right angled trtniigU " 



"sy 



PART II.] OK SQUARE AND CUBE NUMBERS. 9^M 

Let 4 Hnd 9 be the two squftres, then 4-(-9=t3 their 
Bum, 0—4=5 their difference, and ^4x^9x2=12, 
twice the product of their roots ; hence the three sides 
of the triangle will be 13, 5, and 12 ; for 12*-|.6*=13\ 

38. The cube of uny number divided bt/ 6, will leave 
the game remainder as the number itself, when divided by 
6. Or, the difference between any number and iU cube 
leill divide even by 6. 

Let 47 he proposed, the cube of which is 103823; 
each of these numbers divided by 6 wltl leave 5 for a 
remainder. 

Or, 103823 — 47 will divide by 6 without a remainder. 

39. The sum of any number of the cubes of the natural 
uric* 1. 2. 3. 4. d. Sfc. takcHfrom (AC beginning alaay* 
maket a square number; the roots of these squares are 
1.3. 6. 10. 15. 21.<Sfc.icAo5e differences are 

- 3. 3. 4. 5. 6. 4-e. 

Let 1. 8. 27. 84. 125. 216. 343. &c. be a series of 
cubes i the sum of the two first is 0, the sum of three 36, 
of four lOU, &c. whose roots are 3, 6, ID, &c. 

40. An even square number will divide by 4, and leave 
no remainder, but an odd square number divided by 4 will 
leave a remainder of I. 

Since the square of an odd number must be an odd 
number, let 2R-t~l express the root; the square of which 
is 4RR+4K+1, this divided by 4 leaves 1 for arcmain- 
der; and the first term of it, vie. the square of 2B, is 
divisible by 4. 

Other particular properties of numbers may be seen 
ID Involution, Evolution, Pbogrkssion, Ac 
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'complete practical 

ARITHMETICIAN. 



PART in. 



AV UfBFUL COLUCTIOM OF 

BILLS OF PARCELS, &c. Ac. 

CLASS I. 

'Exercising lAeiZtf/e^tfi Compound MultiplicatUik. 

(1.) James Lamb, esq. 

Bought of John Simpson. 
Jan. 1, 1826. . £. ,. rf. 

7|lb. of green tea, at lOf • 4d» per lb. - . 
14^ do. finest bloom, at 14s, &d. .... 
lo| do. fine green, at I6s, 61/. - - - . . 

21 do. hyson, at 10^. lOid. H 

19 de. good hys6n, atl3#. 9id. .... 
8^ do. bohea, at 6«. 9if. -.-••• 






(2.) Sir John Guchim, 
Huil, 1826. To S. JeffersoD, Dr. 

'Jan. 11. For 37^ yds. of sheeting, at Is. 4^. £• s. d. 

per yard - - - - ^ - 
Feb. 3. For 43f yds. of lace, at 4s, 0|if. per 

yard - ....... 

16. For 76| ells of Irbh, at 2s. Bd. per ell 

May 12. For 200 do. dowlas, at O^tf. 

16. For 730 do. muslin at Is, 0|<f. - 



£ 
Received lV\^ coxiVeivl^, ■ i 

5 • 



r in.] 



BIILS OP FABCBLS, &V. 



3. Andrew Wines, esq. 

To W. Johnton and Co. Dr. 
London, 182fi, 
July 11, 4*731 gallons of Britnli spirits, 

4*. Hd. per gallon - - - - 
■ 308^ gallons of fine old rum, &t 

9s. lOrf. per gallon - . . - 
810J gallons of Hollands | 

bs. 2d. per gallon - 
Aug. 5. 207i gallons of rum, at 8i. S^ 

gallon . - - ■- . 
'■'■ llQi^ gallons of coenac brandy, at 

10j.O^. per gallon 
Sept. 22. 401^ galluus of Maidslone 

4M.0d. - 



Received, Dec. 24, 1825, the contents for self and Co. 
W. Johnson. 



4.) George Veres, esq. 

Bought of Charles West, 
London, Dec. 3, 1825. £. 

A loin of lamb, weight ^ilb. at IQ^d. pei lb. 
A lillet of veal, weight L6|lb. at tt^. ■ 
A buttock of beef, weight STjlb. at 4ld. 
A pig, weight 12|lb. at 71(/. 
A leg of pork, weightlB^lb, at 5^(/. 
A leg of mutton, weight 13|lb. at 4|i/. - 




806 BILLS OF VABCBLSy Are. 

(5.) Hugh Abbot, 

Bought of C. Hartley* 

London, Aug. Wy W25. £, t. d, 

174flb; of QuiDquina, at 9L Us. Sd. per lb. 
32l|lb. of gum lac, at 6s. 9d. 

607ilb. of rhubarb* at 12s. 4di - - * • . ■ 
720|lb. of mastic, aM«. Oil/. • - - 
500|lb. of sassafras, at 6|i/* -» - «» 



Received, at the same time, the contents, 

C.Hartley. 

(6.) Miss Evitt, 

Bought of W illiam Wilson, 

Zontfon, Sept. 22, 1825. ' ' ' £. s. di 

19i yards of Flanders lace, at 9s. Sd. per yard 

27|- do. Dresden lace, at Ihs. 6|i/. - 
lisl^ do. gauze, at 25. 2|£f. ... 
215| do. muslin, at Is. b^d. ... 
. 26| dozen of napkins, at 27«. 6d. per doz. - 
118 pair of kid gloves, at Is. Sd, per pair 

£ 



(7.) Mr. Crowther, 

Bought of Mary Griffiths, 

London, October 5, 1825. £, s, 

114 yarcls of muslin, at Ss. 4^d. per yard. 

171 do. Holland, at 4^. 6d. - 
716f do. cambric, at 105.7^. 
126^ ells of dowlas, at U. 2M. per ell - 
221i do. Irish, at 25. 9|tf. - - 

419| do.^ chintz, at 5$. lOd. . 



Keceived, at the sam^ Ivavfe. V^^ <i.wiV%wv^^ 



PAET III.] BILLS OF PARCELS, &C. 

(8.) Mrs, Mertown, 

Bought of John Linsdall, 
Wmettead. July 0, 1825, i 

Tares, 104 bushels, at 2s. Id. per buali. 
Peas, 127 bu^b. 3 pecks, at 1^. l(i{d. per bush. 
Malt, 46j; quarters, at 1^ 14». Ad. per quarter 
Oats, 2044 do. at 18». erf. per (jr. - 
Beans, 17f do. at I/. 17*. 3rf. per qr. 




(9.) Mr. Ochterlony, 

To HudscD and Co., Dr. 
London, 1B25. £. 

Sept. 19. no pieces Norwich crnpes, at 

11, 7«. 8rf. per piece 
...^—— 204 piecua of Kendal cottons, at 

1/. 16s. 3rf. per piece - - , 

Oct. 5. 175i yards of Lancashire sheeting, 

at U. 2|rf. per yard - - - 
698| yards of Manchester velvet, 

at 7s. 8rf. per yard 
Nov. 7. 537g ells of Yorkshire drab, at 

'As. Ad. per ell - - , - 
1001 ella of ditto foresler, at 6s. 8rf. 

perell - , - - 

£ 

(10.) Sir Geoi^e Lovell, 

Bought of Simpson and Go. 
London, Dec. 5, 1825. 
2 pieces of fustian, each 27 yds, at 1«. 4rf. 
per yard - . . , 
^ do. Irish, each 25 yards, at Is. Ad. - 
check, each 31 yds, at lOrf. 
dowlas, each 29 yds, at l\d. 
plaid, each 37 yds, at I*. lOrf. - 
XX. do. dimity, each 18 yds, at 2j. l^d. 




I 



M9 . mftMOF»Am<»Lf^te« 

et ASV IT. 

ExercUimg tlU ROLE o/THREE^ mr PRACTICE. 

(11.) Mr. Bfeasurewell, 

BMigU^of Edward KeAt,. 
IhMm^ May 6» 1825. Sispm-tds o/mMiBm^tk. 

E.FIem. qr. n. £. i. rf* 

No. 1 «4 2 1, at e*. 9rf. per yard 

S ^27 1 3, at 7<. 2rf. • • 

3 21 2, at 8f. 411. 

4 34 1 1, at 6f . 3tf . - 

-10 2 2, at 1$. 9d. - • 
-27 1 a» at 7<. litf * 




(12.) Mr.CwKroitht 

Bougbtrof HatM MoRiaon^ 

£MMb«» My A, 182». 

Cwt.qr.lb. ^- «• ^ 

14 1 10 of tobacco^ at 4/. 17t. 2if. per cwt. 

17 2 17 •f SDuff; at 6/. ld«. 4i/. - - 

18 3 18 of tobacco in leaf, at 3f. lOt. 8A 
9 15 of sugar, at 2/. 12f. 6if. 

3 10 of soap, at 2L 17s. 4d. • ^ 

49 1 9 6f molasses, at ll. 18f. 4,d. • 



(13.) Aatbony How, esq. 

Dr.. £. s. 
To 4 pttBcheoos of Jaoaaica mm^ each 48 gall^ 

atl2f.9i^. per gallon .... 

To 7 pipes of moiuitaia, at 6s. &d. per galloa 
To 5 hbds. of mahga, at 8f . M. • • - 



PART III.] . BILLS OF PARCELS, &C. 36# 

By our bill od Geo. Giles, esq. ^exchange at 
4$. 2id. per crown for 450 crowns - ^ > 

By ditto on Monsieur Arbre, exchange at 4s. 5tf. 
per crown, for 840 crowns - - - 

By ditto on Mr. Cordigon, exchange at 4s, 9d. 
per crown, for 1090|f crowns • . - 

' Errors excepted. £ 

London, Geo. Keith and Co. — 

Sept. 22, 1825. 

(14.) George Germaine, esq* 

To Fairbank, Elmer, and Co., Dr. 
London, 1825. £. 9. A 

May l&k 4| pieces* of muslin, each 37| yds. at' 

108, l^d, per ell English - r. 
? 7|rf pieces of chinjt2, each 47^ yds. at ^ 

45. 6|d. per ell English - - 

June 11. 4| pieces of Holland, each 25| ells FL . 

at 35. lOd, per yard - - ,' 
— — lOJ pieces of serge de Nismes, each 

19J ells Fr., at 2*. O^d. per yard 
July 1. 1749| yds. of Kendal cottons, at 9|d. 

per ell Flemish - - - , -, : 
-. 947| yds, of Manchester stuff, at 10|rf. " 

per ell Flemish . - - . 



«pip>p««* 



(14.) William West, esq. 
London* Bought of Daniel Jones, 

May, 19, 1825. oz.dwt. gr. - £. s. d. 

A punch bowl, weight 24 10 4 at 85. bd. per oz. 

A tankard, . 15 7 6at65. lOrf.. — 

A tea pot and lamp, 35 8 9 at 55. l-^d. — 

12 plates, 126 2 7 at 55. 8|d. — 

18 spoons, ^ — — 41 16 at 65. la. — 
A waiter,/ — 16 8 0at65. 2|rf. — . 



BILLS OP PARCELS, Ac. 

(18.) Theodore Kiug, esq. 

Bought of James Bird, 
//«//, June 15, 1625. £ 

SbftlloDD, 174 ells Eng. at 14|rf. per yard 
UuUin, S4| elli Flroi. at 4s. ad. per yard 
Rnaaia tkk, 17 pieces, each 7 1^ ells Freuch, at 

I(. IJ^. per yard . . . . • 
Calico. 20 pieces, each 34j yaids, at,4j. 8|</. 

pw ell English - - - ' - 

Camblet, 174 yards, at U. Ofif. per ell EDgliah 
Yorkihire dr^b, 1000 yards at aj*. 



^^fewT/ 



Rccdred, al (be »anie time, the conteuts, - 

James Bwd. 

.) Mr. Turin, 

To Norris and Co., D 

■Uf, 1825. £. I 

Feb. 5. Paliusack, 124 (^z. at2/.7t-8tf. per doz. 
May 11. Port, red, 1| hhd. at &*. 9d. per galL 

Claret, ^ hhd. at 10s. llrf. 

June 5. Lisbon,white,3I^gal. atlt.lOt/.perqt, 

~ Rheni&h, do., 171 gal. at ^.l\d. per qt. 

July 4. Sherry, do. 254 g^l- ^t 6s, 4d. per gal. 



Received Sept. 22, 1825, the contents in full, 
J, Norris. 

(16.) Valentine Fawkes, esq. 

Bought of William Vickerman, 
Hull, August 0, 1825. 

104 yds. Iqr. 2a. of muslin, at 5s. Od. per yard 
1761 I 3 of liaeo, at 2*. 3d. 
47 ells Eng. Iqr. In. of velvet, at 10s. 7lrf. 
10 pieces of chin tz,ea.27|yds.at3«.8(/. per ell.E. 
7 pieces of cotton, each 31^ yda. at Ij. lOrf. 
9 pieces of do. each 34 ells E., at 1». 9|d, per yd. 




r 

i^ART III.] BILLS OF rAKCELS, &C. 



(19.) Mr. CarpenUr. 
I To George MiDot, Dr. 

iLondoH, 182&. £: 

>JaD. I. For 17cwt. Iqr. 15lb. of Virginia 
tobacco, at lO/.lO*. per cwt. - 
— — 7. For 14cwt. 2qr. 4lb. of Jamaica 
sugar, at 4/. lis, 2d. per cwt. - 
Marcb 9. For IScwL lllb. of Barbadoex ditto, 
at 4/. 4». per cwt. 

■ For 17S|lb. of Jamaica |»epper. at 

l-id. per lb. - 
May 15. For 4 puocbeons of rum, each S4 
gal. at 5<. lOi^. per gallon 



Received, Aug, b, 1825, tbe coateots, 

George Minot, 



(20.) Mr. Willet. 

Bought of William Wioch, 
London, Nov. 4, 1825. £. 

47 pieces of sballooa, ea. 47jf yds, at 1«. 9id. 

16 pieces of camblet, ea. 39| yds, at Is. 6^. - 
27^ of dru^et, each 27| yds, at 2*. 2^d. 

per E. F 

49 pieces of calinianco, each 34i yda,at l<. 8trf. 

per E. F. 
19^ pieces of calico, each 42 ells E. at 23. 11 id. 

per yard ..-..- 

17 pieces of chintz, each 41| ditto, at 4«. lOid. 

per yard .»...- 



Hi BiLL» OF FARCBU, Ac. "^ 

CLASS III. 

Exerdring the RULE of THREE; or PRACTICE,' 

and TARE and TRET. 

(21.) Mr. Cole, 

Bought of George Mitchell^ 
London^ May 1, 1826. 

cwtqnlb. £. $• d. 

16 1 19 gross of sugar, tare 124lb., at 3/. 10$, 

per cwt. neat . 

21 2 17 of ditto, tare 1371b. at 4/. 4«. 

per cwt. neat. 
19 1 21^-^— of raisias, tare 96lb., at 22. 'k. 

per cwrt. neat. 

11 3 14 of currants, tare 851b. at 2Ll0s. 

4d. per cwt. neat 
S 1 17 _- of pimento, tare 47lb. at 5/. 6*. 

per cwt. neat - 
7 2 19 of ginfger, tare 74lb. at 5L6$.6d. 



Received, at the same time, the contents, 

George Mitchell. 



(22.) Mr. Gfforge Lane, 

Bought of James KhuflT, 5 bags of cotton, viz. 

London, June 5, 1825. / 

Cwt.qr. lb. qr. lb. 

No. 1. 5. 1 4 gross, tare 1 4 '\ 

2. TL 2 11 — 2^5|/ £r 8. d. 

3. 4 3 9 _ 21iVal4 18 11 

4. 5- 14—- — ^ l^ll per cwt. 

5. 6-2 17 — 2 14i; neat. 



•w«<r • 



PART III.] BILLS OF PARCELS, &C. 

(23.) Messrs. Langtoa and Co. 

To Stephen Memprize, Drs, 
Hull. 1825. £. - 

Apiii 8. To 17cwt, !!qr. 24lb. gross of lump 

sugar, tare 14lb. per cwt., at 4/. 

17s. 6d, per cwt. neat 
— - — To 27cwt. Iqr. IHlb. gross of double 

refined sugar, tare 16lb. per c(vt,i 

at 6/. 6». per cwt, neat 
May 10, To lecwt, 3qr. 16lb. gross of rice, 

fare 8iti. per cwt,, at ]/. 10s. 4d. 

per cwt. Deat. . - , . 
17. To lOcwt. 8ll». gross of Malaga 

raisins, tare 14lb. per cwt. at 3/. 

Is. id. per cwt. neat ... 
Jufte 6. To 8cwt. 3qr. 7lb. gross of currants, 

tare 7lb. per cwt., at 2/. 17*. &d. 

per cwt. neat .... 
}r. 21Ib. of pepper, tare 
r cwt., at 6/. 8«. 2d. per 



per cwt. neat .... 

To Icwt. Iqr. 21Ib. of pepper, tare 

121b. per cwt., at 6/. 8«. 2d. per 

cwt. neat 



Received Julv 17, 1825, bOl. lOs. 6d. ia part of th(».>j 
bill, T^ 

Stephen Memprlie. I 

(24.) Mr. Henr; Chapman, 

Bought of George Evilt, & barrels of indigo. 
London, Ma; l, 1825. 

Cwt.qr,tb. 
No. l.qtlO 2 14 gross, tare 71b. per cwt, *1 




314 



BILVS or PABCBL8,'&C« 



(26.) Mr.Amutie, 

Bought of William Wilson, 

London, March 5, 1826. £. 

7 bhdi of sugar, each lOcwt. Iqr. 12lb* gross, 
tare 17ll>. per hhd, at 2/. Qs. lOd. per cwt 
neat -.--.-* 

9 hhds of pimento, each 4cwt. 7lb. gross, tare 

2 lib. per hhd, at 5L Is. 6d. per cwt. neat - 
6 hhds. of ginger, each 7cwt 3qr. gross, tare 

Idlb. per hhd, at 6/. 7«. 4d. per c\krt. neat - 
hhds of pepper, each 3cwt. 2qr. Olb. gross, 

tare 191b. per hhd, at 51. Is. 3d. per cwt. neat 
3 hhds of tobacco, each 12cwt lar. 24lb. gross^ 

tare 28lb. per hhd, at 6/. 6s. 8a. per cwt. neat 



I. I 



(26.) Francis Clarke, esq. 

Bought of George Jenkins, 

London, April 9, 1825. 

Five butts of currants, viz. 

No. 1. 4cwt. Iqr. 121b. gross, tare 19lb." 
per cwt. tret 4lb. per 104lb. 

2. 9cwt.2qr. 17lb. gross, tare 2 lib. 

per cwt. tret 41b. per 104 

3. 8c wt. 3qr. gross, tare 91 b. per 

cwt. tret 4lb. per 104 

4. 7cwt. lllb. gross, tare 471b. in 

the whole, tret 4lb. per 104 
b. Dcwt. Iqr. 91b. gross, tare 71b. i 
per cwt. tret 41b. per 104 - J 



/« 



at 

per cwt. 

neat. 



S^AliT III.] BILLS OF PARCBL8, Jke. 815 



(27.) Granville King, esq. 

Bought of John Russel, 
London, May 10, 1825. £. $^ i. 

iTobacco in leaf, Idcwt. Iqr. 271b. gross, tare 

1491b. at 6/. Q«. 4d. per cwt; neat . - 
Ditto in rolls, 12c wt. 3qr. 19lb. gross, tare 

4B|lb. at $/. lis. Qd. per. cwt. neat - 
Pimento, .4cwt. 2qr. 25lb. gross, tare 17^b. at 

11. 13s. bd. per cwt. neat - . . . 
Cotton, i6cwt. Oqr. 17lb. gross, tare 1251b* at 

4/. lbs. 4d, per cwt» neat - - - 

Sugar, 21cwt. Iqr. 2lb. gross^ tare 158^1b» at 

2L 1«. 7<^..per cwt. peat .. - . 
Nutmegs, 3cwt. Qqn 6lb« gross, tare 12|llh at 

15/. 08, 2d, per cwt. neat 



Received, at the same time, the contents, 

John Russel. 



(28.) Mr. John Grant, /pr. 

. To J. H, Wicks, for 5 bags of Pimento, 

London^ Oct. 8, 1825. viz. 

Cwt.qr.lb. lb. 
No. 21. Wt. gross 3 19, tare 7| 
22. 10 4, -9J, 

8^' 3 2, 8|,«^,^„r 

37, 1 1 ^.^^^ilZ?'"'' 

41 \ 9, 9j^»«a«- 



at 4 19 2 



£ e 2 



918 BILL0 OV TAMCKLB, kt. 



(33.) Messrs. Mount and Son, 

To Henry Edmons, Dr* 

London, April 4, 1825. ^ £. f. tf 

To paviiig a court-yaid» 50ft. M. by 40fU Tin. 

8pu. atl^6Jtf. peryard * . - . 
To pavinf a stable #Hh clinkers, I7ft. lOin. 5pls. 

by 10ft 4in. llpt«. at 4t. 2| pet yard - 
To a brick mil S94ft« by tft. ItSiin. Spts. and S| 

bricks thicks, at 0f.9». per Tod « * . 
To ceiling 5 rooms, each 12ft. 4in. lOpts. by efU 

Oin. Bpts. at 6|rf« per yaid - • - - 
To slating a honse, 29ft. by 18ft. lOin. the roof of 

a true pitch, tkoi the eaves«-boards projecting 

1 5 inches, at 62. Of. per square .: . . 



(34.) Mr. Constant, 

To Seiuamin Lancaster, Dr. 

York, May 5, 1825, £. $. i 

To flooriftg 3 rooAs c^h 17ft. 6iB. by 18ft. 4ia. 

at 0/. lis. per square • ^ • ^ . 
To waiDsooting ditto, being 61ft. 6fo. round, and 

10ft. high, Qncluding the cornice and mould* 

ing) at 6s. 2a. per square yard • « . 
To 174 oaken planks;, at .7^. 12s. ikl. per haodred 
To 215 deal planks, at 4/« 17s« 2</. per hundred 
To floomg an out-room, being 19ft. 7in. 4pts. 

by llft^ 2in. at 4/. 12#. Id* per square • ^ 



C^.) Mr. Cnirra, To Fnncis OMfieM, Dr. 

Melmuiry, June 4, 183s. X. i. 

To ftklifig ft kani, length 27(i. breftdtb 15ft. the 

e«ve»-bMtds projecting 1ft. 4in. Kt 6^. ^t. 4d. 

per tquare ---... 
To plastering » room 19fU lOin. by Oft Sin. at 

li. 3|4/. |}er yird - - - . . 
To white-washing 3 rooms, each 9ft. high, S7ft. 

long, and ]8I'(. wide, the 3 doors eicli Ofi. 

6ia. b^ 3ft. Sin. and 9 windows eacli 6ft. by 

Aft. 9ji). at 2ld. per vaid 



I 



CLASS V. INVOICES, ACCOUNTS OF SALES, &C. 

(36.) Invoke of kAT firkirn of bntUr and 70 barrclt of 
jtork, laden by me, Jamet Dantgall, on board Ike Cork, 
Patrick Filigerald, master, Jor the proptr account and 
rifk of Thomoi Saunderi, merchant in London, under 
the mark, per mflr^jn, conUnti, cottt, tmd charges, vis. 
Dtiblin, Aug. 7, 1825. 



Ml tirkins af butler bought of James £■ i. d. 

O'Brien, weight 66lb. each oeat. 

If. 4*. Id. per cwt. - - . 
70 barrels of pork, bought of Patrick O'- 

Neile, at 19s. Ad. per band 

CHARGES. £. s, 

To custom of the butter - 2 11 

Ditto of the pork - - 1 14 

For 547 firkins - - - 15 19 11 
Cooperage, hoops, heading, &c. B 4 
" )r 70 barrels, cooperage, 8cc. 

of ditto - - -45 

Lighterage and Wharfage - 17 
Cartage and Portage - - If) 



To my comniissioii at 2^ per cent. 
Errors excepted, 

Jamea DonegaU. 



9M IKTOICU, &c. I 

(ST.). Invoke of 14 khdt. of tobacco, Udat m hoori tl» 
SftedwfU, George Panto», nuultr, contigiud to Jama 
Porter, nterchaHt in Dmdom, for kit proper Mccomnt ai 
ritk, marked aiptr margin, eo^entt, cotti, and ekargit, 
m. 

Kingiton, Jamaica, June S, 189A. 



.0 14bh(l9 of ihe bext tobacco, weight 
84cwt. Iqr. 14lb. lure 2qr. 4lb. pei 
hhd. tret4lb. per 1041b. at O^d. per lb. 

CHARGES. £. t. d. 
For 14 empty hhds - - 1 8 
Cooperage, boopiag, and head- 
ing, &c. - - - .110 
Ware house- room • - • 17 S 
Boatageaod stowage - - 14 
Charges at shipping - - O 19 



at 3^ percent. 

3 excepted, I— 

Per George Minot. 



(38.) Inveiet of \2 pieces of Holland, W piteee of earn- 
brie, and 10 pieces of Ghentisk cloth, shipped ^ me, 
Abraham Van Schooten, on board the IVancy, Robert 
Cooke, master, for the proper account and risk of John 
Harrison, merchant at Hull, marked at per margin, con- 
tentt, eotts, and charges, vis, 

Amsterdam, Jan. 11, 1826. 



f.tlt.] INVOICBS, 4c. 



I 

^^^■Po 12 piere* of Holland, qt. 47U^ ella PI, 
^^^^B tt 1 guild. 4i stiv. per dl 
^^^^BTo 11 pieces of cambric, qt. 347y ells Fl, 
^^^^^^ at 1 guild. 3 stiv. 12 p. per ell 
^^^^fefo 10 pieces of Glientish clelh, qt. 117j 
^^^V ells Flem. at 18^ stivers per ell 

To customs and brokerage of the 
No.l Holland, at 3 guild, per piece 
to33. To charges in buying - . - 4 17 
J.H, ToGustom of cambric and Cheutish 

cloth 10 12 

To canvass, folding and tacking - 4 11 
To warehouse-room • • - 3 14 
To boatage aboard - - - 1 11 

To my conuoisuoa atSf per cent. 



CHARGES. 



Errors excepted, 

Abraham Vau Schooten, 



(39.) Invoice of half a tun of wine and 26 pvnckeens 
of prunes, skipped on board the Friendship, John Samp' 
ton, master, for the account and risk of Charles Hood 
Chicheky Plowden, merchant in London, marked as in 
the margin, contents, costs, and charges, tta. 

Bourdtaux, Nov, 4, 182&. 



ass 



IMVOICU, See. 



o 

X 



•3 



p 



r 



per quintal 
neat. 



To 2 hbds of claret, at 50 crowns per tun 
To 26 puncheons of prunes^ viz. 
No. lb. No. lb. 

l.wtlOOO; 14,wt955l 

2,— 1120; 16,— 900 | 

3,— 760; 10,-1710 

4,— 694; 17,-^1410 

6,— 740; 18,— 940 

6,-1140 ; 19,— 310 4? at 

7,— 943 ; 20,— 412 V F"^ 2 liv.l7«.7A 

8,-1110; 21,-1101 

9,— 641 ; 22,— 941 
10,— 742 ; 23^— 375 
11,— 494; 24,— 948 
12,— 175 ; 26,— 649 
13,— 419; 

CHABOBS. 

Liv. 8. den« 
To custom and brokerage of 

the wine, at 20 liv. per tun 
Ditto of prunes, 4 liv. 16s. per 

puncheon *. m • 

To sledage and boatage of the 

wine - . - - 



ine . - 
To ditto for the prunes, at 

9 sols per puncheon - 
To the ship-broker for the 

prunes, 11 sols per tun 
To average poor's box, 27 sols 

per tun - - - - 



. 16 



■!*■ 



9 



II 



To my commission at 2i per cent. 

Errors excepted, 

Jean Jacques d'Anville. 

Qmeit What tterVmg mooej ^uoq» Osu^ «^kQ>\^ Vk^^vi^ ^xos^xns^ \a 
^chmoge at 544. per ecu > 



.«T III.] 



INVOICES, &C. 



333 



[40,) Invoice of sundri/ goods shipped on board the 
\iihfal, Hilton Morriion, master, for Barbadoei, by 
ier and /or account of Jones and Co., and to thtm 
\ttgned, 

London, July 2, 1825. 



to 25 



1 



i. s. d. 
25 boxes, contaiDing 90 

doz. lb. of mould candles, 

at 10s. 4d. per dozen 
15 boxes 40 doz. dipped 

ditto, at 9s. per dozen - 
40 boxes, at 2s. Gd. each - 

14 boxes 7 cwt. Boap, at 

90c, per cvrt. 
14 boxes at 2«, each - 
Bond to recover drawback 17 



Drawback - .6 

2 puocbeons of refined su- 
gar, weight neat 13 cwt. 
at Is. per pound 

3 chests of tea, at 6/. per 
chest ... 



f . *. d. 



CUABGES. 

Cartage, lighterage, and 

wharfage - - - 3 11 
Enlry bond, shipping char- 
gee, and bills of lading - 4 18 9 
Commission 2^ per cent. 
Premium of insurance on 
2002. at 3 per ceor. 

Stamp duty - - - I 
Commission { percent. 



Error* excepted, 

W 



\v 



8M 



AOCOVKT or MUtS. 



(41.) S>t.4oeimU^Stlm^l&pifim«fP«rtWm,mmd 



^■•^-v" 



Jan. 20. 



Feb. 24. 



CHAROXS. 



£. #• <f. 



£. 



To daty on 2000 gallons at 
%s, per gallon 

Excise at 14JL 6»» per tan 
of 252 galkms • 

Freight, primage^ &c« 

Cooperage, df • fiU per pipe 

Cartage, whaxftige, ^c» 

Vault ren^ iBBurance ftom 
fire, and taking stock 

Brokerage, 09. per pipe - 

£andwaiter*8 fees 

Postage of letten 

Interest on duty and excise 
advanced to this day at 5 
per cent. bfiBg 05 days 

CoflMussion 2^ per cent. 

To Croft and Co. their ac- 
count current for net pro* 
ceeds . - - - 



- 11 8 



3 5 (^ 

10 
10 6 



#• 



Errors and bad debts excepted, 

John Pennell. 



BKi.] account op sales. 32S 


he Hope from Oporto, on aceowtt of Croft and Co. Cr. 




*'. 


i. d. 


i2A. 


By Raikes, Newbery, and Co. sole 




b.S. 


them payable at 2 months. 
OPipa, 
No. GallouB. 

1 ,146 

2 140 

3 138 

4 141 

5 139 

(i 140 

7 141 

8 141 

9 139 

12e5 deducting 3 \ 
galloDH allowed* 
for ullage, viz.f 
1262 gallons, at/ 
72/. per pipe ofV 




24. 


139 gallons. J 


1 


By John Flasket, sold him payable 




n 3 months. 


■ 




6 Plptt. 


■ 




No. Gallons. 


■ 




10 121 


1 




11 122 






12 123 


' 




13 120 






14 119 






15 130 


M 




73Sdeducting2-\ 


1 




gallons for ul-l 


■ 




lage, at 73/.)- 


■ 




a pipe of 136 1 


■ 




gallons - .)! 


I ■ 


fl 


■ 



BUXS OF exchange; PROMiaSOKF ^HHES, 









Sir, 



hmifimi and fifty po^iri^ and piaeritta 
To 3fr. SuMtcfs," C^ ihrtlef . 



(43.) Man. Jqm9 aad Gi. 

Piqr William Sioipaoa, or Imbri^ noet? fjiwadi oo 



A^AC FekL 11, 1825. 
(44.; At mgtkt, pay Xr. John Riiasel the snai of fifh 
poouds, the Talne received af Mr. John Hill, and place 
It to accouaf, aa per advice ftoin 
To Mr* SCepbes Mobb, lamri Tiaeaao. 

grocer, Strtmd^ Laudom. 

£»0. AnrauHr, Apnl 5, 18^. 

(4^.) At fifteen days si^t, pay Mr. Richard Thorpe, 
or order, the tain of three bondred jKHiads for value re- 
ceif ed of Sir James Jakes, and piacae it to accoutat, as 
per advice from 
To Mr. John Harrison, Rd. Hutton. 

merchant at HtUL 

^500« Glasgow, May 4» 1825. 

i\0.) Two months after sight, pay to Sir Christopher 
^ fs, or order, five hundred pounds, value received of 
the Right Hon* the Lady Dundas, and place it to account, 
ai pf r idyice from ' . 

To Sir James AUpav • Acc^puA, C^ySs3LM*Donald. 

meraluait ia Jjm ^"^m^^^ 



■ III.] BILLS op EXCHANGE, &C. 



2. Foreign Bills of Exchange • 



r 

L (47.) For £571 18s. sterling, at 34s, id. FlemUli pet 
^^m- £, Sterling at usance. 

^^K London, Sept. 22, 1825. 

^^^bt usance, pay this my first bill of excliaoge to Jacob 
^^E&ilerberghausen, or urd^r, five hundred spventy-one 
pounds eigbtceii shillings sterling, at Ihirty-four shillings 
and fourpence Flemish per £. sterliug, value received of 
Samuel James, esq., and place it to account, as per ad- 
vice from 

Your bumble servant, < .^ 

To Mr, Van Schwellingberg, James Wi|lil*JH 

merchant, Amsterdam, ^* 

Qnest, What is the vslue of this bill in PlemiBh rnqney i 

(48.) For 14D4 guild. 14 ativ. at 35*. 4d. per 
£, sterliug, at usance. 

Amsterdam, June 2, 1025. 
At usance, pay this my second bill of exchange, my 
lirst not paid, to Charles Johnson, or order, seven thou- 
sand four hundred and ninety-four guilders fourteen 
stivers, at thirty-five shillings and four-pence Flemish 
peri:, sterling, value received of Herman Vanbeck, and 
place it to account, as per advice from 

To James Hall, esq. Your humble servant, 

merchant in London. Simon Van Busching 

Quesl. What ia the value of Ibis bill in bterling money? 
(49.) For 5000 crowns, at As. Zd. 

Paris, Sept. 17. 1823. 
At one mouth after sight, pay this my first bill of ex- 
change to James Philips, or order, the sum of five thou- 

• See the Di^nitian of Exchange, page 169, 170, &c. 

Foreign Bills of eichange drawn in telt, BCCordins to the castom oE 
toeidiantB, every bill of each aet, wlicre the snm (tiall not eicaed 
^100, ia ciisrged wilb s Uamp duly of one AiUing and tirpenci; 
exceeding .f lOO to ^300, Ihree ihiUingi ,- eiceeding .£200 to £500, 
four ihUUngi ; exceeding ^500 tii .£lUOO, five ihiUmgi ; CKceedinc 
£1000 iQ^WOO, leeen tAiUingf and tiiTienct; e«x^<a'(, ill**' — 
£3000, tea liiiJi^ ; sod exceeding £3000, fflem ^iUm^K -^ 



jeding i 



■I BILLS OF BXCHANGB, &€. 

sand crowns, at four shillingB aud three-peoce each, n- 
luc received, and place it to account, »b per advice of 
To Mr. Wm. Kin?, Vout bumble servaot, 

i%erchtuii in Lonaon. Jean Du Faur. 



^H%ercl 

r 



Wmi is the ralue of this bill ia aterlLi; moiie; ! 



(fiO.) For 1576 pieces of eight of Mexico 
at 54sd. each, at three monthi. 



Ltghom, Feb. 14, 188S. 
Three inooths after date, pay this my first bill of ex- 
change to Mr. John La Motte, or order, one thousand 
five hundred and seventy-six pieces of eight of Mexico, 
for the value received of himself, at 54^^. sterling per 
piece, aud place it to account, as per advice from 
Your humble servant. 
To Mr. Wm. Hintz, James Morini- 

nierchant ia London, 

. What is tlie value of tills bill in jlerlingnionej ? 

(51.) For 1748^. in*, sterling, at &44d. per 
ducat bank, at usance. 

London, i&u. b,\&ib. 
At usaDce, pay this my third hill of escbange, m-j 
first and second not paid,, to Mr. Joshua Sommers, or 
order, one thousand seven hundred and forty-oiae 
pounds eighteen shillings sterling in ducats, at fifity-foar 
pence farthing each, and place it to the account of 
Your bumble servant. 
To Mr. Micbael Tassoni, James Lamb, 

merchant at Venice. 

,\ Queit. What ia the value of Ihii bill in dueata bank t 
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r LETTERS OP CBBDIT. ^^^| 

b. LETTERS OF CREDIT. ^^M 

London, August 26th, 182^ \ 
illemen, I 

Please to furnish the bearer hereof, { 
Mr. 3. Spencer Stanhope, with what money he ma^- have 
occasion for, to any amount not exceeding five tboUBand i 
pounds, and place it to my account, for which this letter | 
of credit, and his receipt, shall be your sufficient voucher 
and warrant ; giving upon payment a line of advice to 

Your's, 
To Messrs. Thornton and Co. Charles Wood, 

roerchanls at Hull. 



(81.) 



Sir, 



London, August 271b, 182&. 



The bearer, Mr. Hilton Morrison, will 
have occasion for two hundred pounds, with which sum 
please to turniah him, and take his bill for the said sum, 
or any part thereof, on John Smith, of Bristol. 

Your humble servant. 
Iff David Ker, esq. Belfast. Owen Rees. 
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